2) 0AM SIXTY-SEVENTH YEAR io E 


\CIENTIFICL 


MMMM 


THE WEEKLY JOURNAL OF PRACTICAL INFORMATION 
VOLUME CV. NEW YORK, OCTOBER 7, 1911 


NUMBER 15. 


See MMM Mins 


=a. SS 
¢ RS SS 
SN SS 


> 
OZ: 


Ye 


NAAN) 


bd 
sy 
“f 
Zz 
Z 





INN 


MMMM MM nn nnn nn Inn 


AVANT LUAU 


ut aM EL 


ii 


A STATIONARY DIESEL ENGINE OF AMERICAN DESIGN 
Engines of this type will consume only 0.38 pound of fuel per brake horse-power.—[See page 314. | 
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The “‘ Liberte”’ and the “‘ Maine 
[ was inevitable that the destruction of the 
French battleship “Liberte” by the explosion of 
her magazines would revive in our minds the 
ss of the Maine. Whatever the first cause, the 
sults in each case were so identical, both in the 


ind the complete destruction of the ship 


to make it certain that it was the letting loose of 


enormous energy stored in the powder mag 
zines that tore the two ships asunder and sent them 
bottom. At the 


t ttempt to 


wiftivy to the time it Is 


} 


pre sent 


irrive it anv satistactory 


onclusion as to the ultimate cause of this horribl 


tragedy on the French ship The dispatches con 
tain the usual and inevitable mass of contradictory 
tatements of eye witnesses and suggestions by ex 
perts his, however, is certain, that among protes 
sional men in this country, both naval and military 
there is a grave suspicion that there is something 
vreng with the French smokeless powders. With 
similar accident to the “lena” fresh in mind, this 
ispicion is unavoidable. We notice that one ap 
rently official dispatch states that all smokeless 


powder is being landed from certain ships, and that 


f +} 


me of this powder was manufacturéd as far back 


1902—a period which antedates by several years 
tive lena disaster. 

On the hand, if it be 
n the paint room and ran from there to the 
will at 
a paint room 


other true that a fire 
started 


coal 


nee be 


and magazines, the 
What in the 


prote ctive 


que stion 


punkers 
uwked, world 1s 


de ck 


On the ships of our 


doing down below the and in con 


tiguity to the magazines? 


navy the paint room is located immediately under 
the forecastle deck and up in the very eyes of the 
hip at the bow And if a fire that proved difficult 
to control did break out below the protective deck, 
why, it will be asked, were not the 
nediately flooded? 
a cabled dispatch, which states that the 


magazines im 
Perhaps the answer is to be 
found in 
commander of one of the French ships who recently 
outbreak of a fire re 
that his 


looded his ma 


f razines on the 


~ 


primand on the ground action 


‘ ved 1 tT 
was too precipitate 

It is p that the 
the world that smokeless powder which has revolu 


' 


hionizeda na it 


ithetic gifted people who gave to 


construction should themselves so fre 


quentiv be the victims of their own invention. If 


the l 


ind reorganization of the French navy (and the 


ibert disaster leads to a thorough overhaul- 


ng 


] 


nending list of naval disasters strongly suggests 
t such a heaval is necessary) the loss of the 
Liber rst und tragic as it is, will not have 


Section of Battleship for Big-cun Attack 


HE tends ret is tar as ap 

prop! ; . ‘ tev thee rection of 

ubstituting 1s rmor 
for the time-hone ad « nd t ror 
pVIOUSsS reasons Altho gh tl eoret ser 
imirably its purpe t how ! 7 of 

n-fire it gives no indication what } 
r sucl nots 


SCIENTIFIC AMERICAN 


ee 


October rf ED 





irk. Hitherto we have depended almost entirely 
for such information upon the results obtained by 
proving ground 
nd attacked by a gun a few hundred feet in front 
of the target, 


firing 


it armor plate, set up at a 


whose projectiles have been delivered 


with reduced powder charges, giving a low velocity, 


corresponding to that at which the projectiles in 


in actual engagement would reach the ship when 


fired at long ranges. A disadvantage of most prov- 
ing-ground trials is that the projectiles strike the 
plate normally to its face, and therefore under the 
best conditions for penetration, whereas in an en- 
gagement, carried out at ranges of from eight thou 


Ww ill be 


in angle of from seven to ten or more 


sand to twelve thousand vards, the shel's 


desce nding it 


de grees. 


Our ordnance officers have always recognized 
these facts, and it is only recently that a liberal 
policy and more generous appropriations have en 

bled them to test the resistance of the armor and 
the ship under conditions at least approximating 
those of the future sea fight. Our readers will 
have in mind the Katahdin” experiments, when 
heavv armor plate which had been erected on this 
obsolete vessel was attacked by a 12-inch gun, at 


ranges of 8,000 vards and up. Even more valuable 


n the information gained was the famous target 
practice against the San Marcos,’ formerly the 
lexas. Here the test was of the resisting power, 


irmor, but of the whole ship itself, 
ittack. 


not only of the 


to modern gun 


It is necess iry to take but one ste p further to 
give the navy absolute information on this subject, 
ind this would be to sacrifice one of our modern 


ships, carrying the latest armor, backed up by the 
reinforcement 
Bay 


of our latest ships to subject 


most approved methods of interior 
ynd subdivision, by mooring her in Che sape ake 
and permitting one 
her to a bombardment similar to that which tore the 
“San Marcos” 
bottom. 
which could be thus secured would warrant so 


to pieces and quickly sent her to the 
But not even the information of priceless 
v ilue 
costly an experiment. 

a cheaper way to secure the 


There Is, however. 


desired information. That is by building a floating 
structure of limited displacement, representing an 
exact section of a modern battleship, whose behavior 


under gun attack would be sufficiently similar to that 


of the ship itself to afford our naval constructors 
ind ordnance officers a large amount of greatly 
needed information. Now, it is exceedingly gratity- 


ing to learn that there has been constructed at the 
Norfolk Navy Yard an experimental caisson which 
represents a battleship on one side and a cruiser on 
the other. 

The caisson is being subjected to attack by guns, 
big and little, at ranges corresponding to those which 
may obtain in the various stages of a hard-fought 
case, there is 

marked the 

That 
ot the 
of our modern system of correcting the 
The tearing 
of the old ship to pieces was a foregone conclusion. 
Outside of the fact that it lent 
for the officers and men, and provided no end of 


for the press of the country, the 


naval engagement. In the present 


no such wholesale bombardment as 


spectacular destruction of the “San Marcos.’ 
sham battle was carried on mainly as a test 
accuracy 
range by spotting the fall of the shots. 


a touch of realism 


stimulating “copy” 
lessons of the bombardment were necessarily, be- 
cause of the great age of the ship, of limited value. 

In the 
ture to state that after every single successful hit, the 
structure will be visited by officers of the line and 
staff, who will take careful count by photograph, and 
sketch and note book, of every detail] of the damage 
inflicted. Each hit will have its own story to tell; 
and thus by alternate attack and inspection, round 
by round, our navy will lay in a store of practical 
information, the like of. which, we venture to say, 
has never before been gathered by any navy in the 
world. 


attacks on the caisson, however. we ven- 


Foreign Students at German Universities 


r HE 


as to 


fame of the German universities is such 
render it extol 

their praise or to recite at length the many 
virtues for which they are so deservedly held in uni- 


quite unnecessary to 


versal esteem. \ question which invites discus- 


sion, however, is the influence, both upon Germany 
and the other countries, which the steady 
abroad to the 


seats of learning, and their subsequent return to 


upon 


migration of students from German 


their home countries, must exert both on Germany 


and upon the world at large. There is something 


slightly humiliating in the thought that we—and we 


do not stand alone in this matter—must needs send 


me of our best students to Germany, so that they 
re receive what our uriversities seem to be 
While we not for a 


ible give them. would 


i 


moment entertain the desire or hope that this flow 
of young American manhood to Germany should 
ever diminish, yet we may very well harbor the 
wish that the causes for it may in time change, and 


that there may be an equal inducement in days to 
come for German students to visit our schools 
There can be little doubt that a certain kind of 


academic work receives more attention and appreci- 
ation in Europe than it does with us, and. possibly 
the causes for this are so deeply ingrained in the 
American national character that they can never be 
removed. In that case, the future to which we must 
sad 

look forward is that in time our universities may 
develop their own special points of excellence, for 
which they will be sought out by students from 
ibroad. ‘To some extent this is, no doubt, the case 


even now. Those who have themselves imbibed a 
little of the spirit of the old-world devotion to seien- 
tific investigation and to the study of art and litera- 
ture, will, we think, hardly be quite satisfied with 
such a programme. Only the future can show just 
events will take. 


Much more might beesaid on this side of the ques- 


what course 


tion, the influence of foreign studies upon our own 
There 


which has recently been discussed in the 


country. is, however, another aspect to the 
situation, 
pages of the Zeitschrift fiir angewandte Chemie by 
J. Bronn, namely, the effect ’ 
visitation of German universities by foreign students 
There 


mong the Germans, who feel some entirely justifi- 


which the extensive 


must have upon Germany itself. are those. 
able jealousy in seeing the citizens of other coun- 
tries, sometimes not particularly friendly to Ger- 
many, reaping of the harvest sown specifically for 
Germans by Germans. That such feelings should be 
voiced is perfectly natural, but it is also quite obvi- 
ous that they are framed from a rather narrow point 
of view, which is not only somewhat repellent, owing 
to its selfish ring, but in view of the failure to take 
into account certain factors, is probably entirely 
fallacious. And these factors assuredly far more 
than compensate for any losses which Germany may 
suffer in the way indicated. Mr. Bronn considers 
the effect of the attendance of foreigners at German 
universities, first upon the state, secondly upon Ger- 
a whole, and thirdly upon the 
chemical industry in particular. 

As regards the first point he observes that Ger- 


man industries as 


many as a State does not enjoy very great popularity 
among other nations, and he points out that this fact 
cannot be with indifference by a country 
which, like Germany, carries on extensive export 
trade. 
a good stock of prejudice, and instead of mixing 


views d 
The young student arrives in Germany with 


with the natives, as would be best for all concerned. 
prefers to keep aloof and frequent only the com- 
own countrymen. It is usually not 
three years’ sojourn that he 


and from this point 


pany of his 
until after two or 
begins to become acclimatized 
on he learns to appreciate the good points of Ger- 
He returns 


radically 


and German customs. 


with his 


man character 


to his home country views 
changed, and takes every opportunity, if only in a 
spirit of contradiction, to sing the praises of Ger- 
The value to Germany of this kind of mis- 


sionary work can not be estimated too highly. 


many. 


Passing on to the discussion of the second point, 
namely, the effect upon Germany industry of an in- 
crease in the enrollment of foreigners at the German 
universities, Mr. Bronn remarks that effect 
must be slight, for foreign students, practically with- 
out exception, return to their home country after 
the completion of their studies. There is, there- 
fore, no question of competition by the stranger 
with the native for industrial positions. 

On the other hand, the market for German prod- 
ucts is most favorably influenced, for the man who 
has been trained in Germany will invariably give 
his first thought to German wares when considering 
the purchase of goods or machinery which cannot 


such 


be procured in his own country. 

Finally, as to the third point, the effect of foreign 
students upon the chemical industry of Germany, 
the same remark applies with regard to German ex- 
ports in this field, as was made above with refer- 
ence to German exports generally. The fear may 
be expressed that the graduate from a German uni- 
versity, upon settling down in his home country, 
will make use of the knowledge imbibed from Ger- 
man sources to place upon the market by home pro- 
duction the until then had been im- 
ported from Germany, But as a matter of fact, 
every chemist knows that the mere university trail- 
ing, without experience in actual manufacture, is 
quite insufficient to enable a man to successfully 
establish a manufacturing installation on his ow? 
initiative, to say nothing of the very serious ques- 
tions of capital, raw mater™l, ete., which place 
severe obstacles in the path. 


wares which 
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Fig. 1.—This reads 83,600 cubic feet. 





The Meter 


That Inexorable Mechanical Accountant 


of the Gas Company 
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Fig. 2.—This reads 88,900 cubic feet. 

















y INE-TENTHS of the distrust in which the gas 
N meter is almost universally held is directly trace- 
able to its obscure location in the dark, unpleasant 
surroundings of the cellar. We feel sure that the man 
who is loudest in his denunciation of this “instrument 
of extortion” makes no daily or even weekly trips 
down his cellar stairs for the purpose of verifying the 
totals footed up by the gas meter If he did we are 
confident that much of his distrust would give way to 
respect. This same man may be most scrupulous about 
all his other accounts and would think it the height 
of absurdity to jot down his expenditures but once a 
month, with no memoranda to assist him jn recalling 
the various items. Yet with ridiculous inconsistency 
he is ready to denounce any enlargement of the gas 
bill, forgetting that a whist party and a few friends 
to dinner or a succession of cloudy afternoons may 
have increased his gas-light hours—hours that are by 
no means overlooked by the mechanical accountant of 
the gas company 

However, we are not writing a defense of the gas 
meter. It is by no means a perfect instrument; hence 
the necessity of checking its records periodically. Un- 





fortunately not one man in a thousand knows how to 
read a meter, yet there is no great mystery about it 
Directions are published either on the back of the gas 
bill or on cards issued by the gas company, which may 
be had for the asking 

The meter is usually provided with three or four 
dials, each graduated in ten divisions A small dial 
marked “Two feet” may be ignored for the present 
as it is used only for testing purposes. The dial to 
the right is marked “1 thousand” and each of the 
divisions stands for 100 cubic feet, the entire circuit 
of the dial representing one thousand feet. On the 
next dial, marked “10 thousand,” the hand moves in 
the opposite direction and each division stands for a 
thousand feet. In the same way each division of the 
dial marked “100 thousand” stands for ten thousand 
feet. Fig. 1 shows a simple example which will il- 
lustrate the method of reading From this reading, 
the reading of the previous month is subtracted to 
show the amount of gas used in the interim. It should 
be noted that when a hand lies between two figures 
the lesser number is read 

It is sometimes puzzling to know whether a hand 
lies on a figure or not, and this can be determined 
only by referring back to the dial on the right. For 
instance, if all three hands pointed to 9%, we 
might carelessly put down the reading 99,900, which 
would be just 11,000 cubic feet out of the wav The 
true reading is 88,900, as a moment’s consideration 
will show. The fact is made clearer by referring to 
the hands of a clock. When the hour hand of the clock 
points to X, and the minute hand to XT, we read not 
10.55, but 9.55, because the minute hand shows us that 
the hour hand has not yet reached X. And so with 
the gas meter hands; the band of the first dial shows 
that the hand of the second dial has not 


‘ 
all manner of safeguards against the possibility of 
fraud. All meters are carefully tested by the Commis 
sion and must bear its .seal before being placed in a 
building. This seal indicates that the meter, when 
tested, was correct or not more than 2 per cent slow 
A slow meter is one that does not register the full 
amount of gas passing through it, while a fast meter 
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Fig. 4.— Section through one of the slide valves. 





quite reached 9, although it may appear 
to be covering that number, while the 
hand of the second dial shows that the 
hand of the third one has not yet reached 
9. It happens not infrequently that a 
meter inspector will make a mistake in 
such a reading, which may boost the gas 
bill considerably. Of course, the fault 
will right itself eventually, for at the 
end of the next month, there will be a 
larger subtrahend to deduct from ‘he 
meter reading, and a correspondingly 
Smaller bi]! 
knowing about how much gas is used, 
will guess at the reading, if he finds it 
impossible or inconvenient to reach the 
meter when on his rounds, making nis 
estimate low so as to be on the safe side 
Then when he does make a bona fide read- 
Ing, the gas bill will show a sudden rise, 
making up for the accumulated defici- 
encles of the inspector’s low estimates. 
In 1907, the Public Service Commission 
of the First District of New York took 
Over the power and duties of State in- 
Spector of gas meters in Greater New 
York, since which time the citizens of 
chis Metropolis have been protected by 


Sometimes an _ inspector, 








makes the consumer pay for more gas than he uses 
No meter is allowed to be placed on a consumer's 
premises that runs at all fast, but if on a complaint 
a meter is not more than 2 per cent fast it is passed 
as correct. For the absurdly small fee of 50 cents 
(this applies to the smaller meters; for the larger 
meters from 20 to 300 lights and upward the charge 
is from 75 cents to $2.00), any one in New York can 
have his meter tested, and if the meter is found to be 
running more than 2 per cent fast, not only is the fee 
refunded and charged to the gas company, but the 
latter must make a settlement with the consumer ’o1 
the unconsumed gas he has been paying for From 
July, 1907, to July, 1911, 19,970 gas meters were 
tested on complaint; 45.8 per cent of these were found 
to be correct or within 2 per cent fast or slow; 10.3 
per cent were found to be slow or running to the 
disadvantage of the gas company, while 43.9 per cent 
were fast. The variation of the meters averaged a 
very small figure, however, showing that the work of 
the meter itself was on the whole very creditable, 

When a complaint is made to the Commission, a 
complaint inspector visits the consumer and makes a 
thorough inspection of his premises, searching for 
leaks. Occasionally a leak will be discovered near 2n 
open window or close to a chimney flue, where the 
draught will carry off the gas into the open, letting it 
escape undetected. Sometimes a jet is left burning 
in an attic or in some unused room, such as an ama 
teur photographer’s dark room, and the tenant comes 
back after a month or two of vacation to find 4 gas 
bill awaiting him Not infrequently in apartment 
houses the meter is found to be connected with the 
wrong apartment and one man is then paying the 
other man’s bills. Troubles of this sort account for 
the running of the gas meter when no gas is used 
As a matter of fact, the meter can register nothing 
if no gas passes through it. When satisfied that there 
is no trouble with the pipes, the meter inspector seals 
and tags the meter and has it removed to the testing 
station 

The manner of testing the meter is simple A 
measured quantity of air is passed through the meter 
and the two-foot testing dial of the meter is noted, te 
see whether it registers this amount correctly. The 
prover in which the air or gas is contained is bullt 
just like a gasometer, consisting of a cylinder, with 
open bottom which telescopes within another cylinder 
filled with water to form a seal between the two. The 
inner cylinder is provided with a port which may be 
opened to admit air as it is raised. This port is then 
closed, sealing the air within as in a diving bell 
The meter is now connected with the cylinder, and 
after care has been taken to make al! the joints tight 
the air is allowed to pass out through the meter 
When two cubic feet of air have passed through, as 
indicated by the small dial, an indicator on the prover 
should show that two cubic feet of air have actually 
issued from the cylinder If over two 
per cent plus or minus is indicated, the 
meter is rejected and must go to the rv 
pair shop Usually, three readings are 
taken, and the average of the three de 
termines the condition of the meter, this 
precaution being observed so as to do 
away with the personal equation, which 
might be a factor of serious importance 
if but a single reading were used 

If we follow the meter to the repair 
shop, we shall have a chance to Iinvesti- 
gate its interior construction and learn 
something of the ailments to which it is 
subject 

The drawing in Fig. 3 shows us how 4 
meter would look if the front wall of the 
tin casing were torn off Probably th 





first object to catch the eye would be the 
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large circular bellows that occupies 
lower part of the meter at A Ther 


another bellows of the same size and 


| : , ; ' 
shape on the opposite side of the centra 
vertical partition B These bellows 
“diaphragms,” to uss the technica 


of a ring of meta] solde 
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Reconstructing condemned meters, 
THE METER 


to the partition B and connected by 
strip of flexible leather te a metal disk 


The diaphragms a he lungs of the 
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ete which inhale nd i neasured quantities 
gas hi 1 I g mechanist i actu ] 
the heavy RZ | ndicate he u 
dials 
fhe counting mechani situated in th 
hamber or “gallery” formed by the horizontal pa 
tion ©, and here also are the le valves D that a 
the gas to the diaphragn 4 somewhat diagra 
natic section throug! rT a ) 
n Fig. 4 (,as f h t th igh } 
and flow I the i 1a er througl p } 
rhe il G ad yf diaphrag 
martmet ( I Tt H | d 
rf th d hrag ha h 
outlet port .i she \ ] i lead ! 
vipe J toethe burners in the I 
aly D shaped to prov le ) nunica 
ym between the outlet port 7 and o1 
ther ofethe ports G and H at a times 
a , 
flow f i t I I 
it I I 
n Fig t h i ] y filling th 
liaphragn ha ¢ ind flattening t 
liaphragm, which in turn is exhaling h 
gas if contail by va f } rts H 
and / W mn the al ve ves to th 
position shown by dotted lines, gas enters 
the diaphrag through rt H and, as 
the dtaphragn xpand nder the pres 
ure f the if i Ss i yropor 
tiona amour ga » flo it of 
he chamber ug G and 7 to th 
outl j As the 1 f dia 
phragms and val yperating in alterna 
ion. there is no apprecial variation in 
he pressure I n Zz £a 
Each diaphragn nected to a \ 
cal \ i yrovided with a crank 
arm and ) ted a nk / ’ 
leeve M adjustable on an arm N proje 
ng from ‘ shaft O The co 
ined motio he rock sha 1 hey 
i 0 Ha | t nhaling a 1 xha 
ng diaphrag i th haft t 
otate, and b nea ) I ng ro 
P, to era he i B ean fa 
rn and ‘ ymunt £ ha 
nism ted The log } 
prevent ne mechanism rom running 
backward, and it he action of tl 
“rm N striking this dog that produc 
the clicking nois hich may plainly ‘> 
heard hen ga fl iz through the 
mete! Adjustment of the meter is pro 
ded b liding t | Wir r out 
ipon the i al \ 
! s not v i g to the con 
sumer to know that the viority of trou 
bles that affect the ga neter tend to 
make it run fast rathe than slow As 
the parts become loose with wear there 
s a tendency for them to run faster, and 
az the leather bellows are saturated with 
noisture condensed from the gas. they 
shrink and delive ess gas at each a 
piration Sometim much water col 
rect I i¢ is hat t erious! 
hinders th opening and losing of th 
vellows, and th ypera nly when par 
tlally filled flere agait h onsume 
seR 
There is another difficulty which should 
be considered it which, however an 
be overcome by a ver mple devi 
Normally the pressure used in New Yorl 
is “15 to 25 tenth to use the trade «x 
pression, which equivalent to about 
one-half to one pound water pressure, U 
7] iphor gag ea rer n¢ If 
anes the pre hould be 
creased to ay i tenths per cent 
nore gas would be consumed at _ the 
urner and, although there would be n 
nerease ir light t would not be sufficient to 
ompensate for the nerease n the gas bill On 
th the hand. the meter would not register the 
full amour f gas passing There would be a loss 
of about p h he company would have 
t stand f wwiate th trouble, a governor 
rovid i ” placed upon the service 
pipes et eter This will hold the 
ressure dow : imit There was a 
riod th pressure in New 
York wa yn fir , tween the nits of 1h 
und «#425 = «tenth rl i vas finally with 
drawn on the | gas companies 
vho claimed that o hen conducting 
gas over a long ra ie a high 
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i1itial pressure in order to maintain sufficient pres 
ire at the end of the line Still another factor to be 
msidered is the elevation of the burner The pres- 
e at the crest of a hill is more than that in the 
valley below; on the ground floor of a skyscraper it 
ould be much less than at the top. There is a differ 
nee of one-tenth pressure for every 14 feet of eleva 


tion, so that at the top of a 700-foot structure like the 


Metropolitan tower, twice as much gas would flow 
hrough a five-foot burner as at the street level. How 


ver t is only in naked gas flames that there is a 


ss due to high pressure Incandescent mantle 
imps aré¢ elf-zoverning and will consume only a 
ixed quantit f gas. while if the gas is used for 





rposes there s no. loss 


————— 


original French semi-rigid Lebaudy system in separat- 
ing the gas bag from the stiffening frame, making the 
latter part of the suspension, and dividing it into three 
separate sections better to withstand shocks in landing 
and facilitate dismantling. 
that of the Parseval system, having two ballonets fore 
and aft, with a distributing valve for the air between, 
to assist the vertical steering, which is done principally 
by shifting water with a pump between two tanks at 
the extremities of the combined stiffening frames, A 
seemingly slight, but as the accident has shown eggep. 
tial, defect was traced to the pos‘tion of the blower for 
the ballonets. It is not carried in the car, but far above 
it, next to the frames, and driven by rope trans. 
mission to reduce the drag in the air of a long hose 


The envelope is similar to 


connection between car and envelope. 

The “M III.” displaced 240,000 eunie 
feet, had a length of 300 and a beam of 
38 feet. The car was 40 feet long, and ihe 
distance between the bottom of the ear 
and the top of the envelope stood 67 
feet. The horse-power was 300, furnished 
by four Koerting motors, driving two pro- 
The “M ITI.” was equipped with 
wireless telegraph apparatus, and armed 
with apparatus for discharging explo- 
In the maneuvers the whole crew 
of seven was furnished with rifles, kept 
in a special rack. Five of the crew were 


pellers 


sives 


required to handle the ship, and two were 
observers All but the engineers were 





army omecers 

In this year’s army maneuvers in Meck- 
Uckermark, and Pommerania, 
from September 7th to 14th, the ‘“‘M IIT.” 
had successfully performed all its alotted 
tasks, and, after ascending from Dem. 
ming, Pommerania, in the morning of 
September 13th, was cruising in steady, 
certain flight over the villages of Golchen 


lenburg 


and Clempenow, when suddenly the rope 
transmission to the snapped. 
The gas bag began to lose its shape, 
and repairing in the air being not feasi- 


blower 


ble on account of the blower’s position, 
a landing became imperative The di- 
rigible was then drifting with useless 














motors toward a broad stretch of meadow 
on both banks of the Tollense River, @ 
tributary of the Peene. From the air, in 
consequence of a well-known optica’ il- 
lusion, this meadow was apparently per- 
fectly level and an excellent lanéiing 
place The pilot was evidently not an 
experienced airman, for he failed te re- 
cognize thai the land formed a shallow 
valley, into and across which a lively 
“ground breeze” was sweeping 

The descent, gentle at first, became sud- 
denly very rapid when the airship caught 
in the descending current. The shock on 
striking the ground was quite viojent. 
The ponderous envelope and framing con- 
tinued to come down after the car had 
struck; fortunately, the wind carried it 
to the side of the car. From previcus ex- 
periences with spherical balloons and in- 
vestigations, it appears practically cer- 
tain that the tremendous momentum of 
the heavy flabby mass of rubberized cloth 
of the gas bag and air ballonets, weighted 
with the framing and, in consequence of 
the quick descent, carrying a charge ¢f 
atmospheric electricity, produced minute 
electric sparks through friction during 
this violent commotion: for the weather 
was very dry and hot The shock at 
striking the ground also must have 
started leaks in the valves. The concus- 
sion instantly produced a certain quan- 











Testing a complaint meter. 


THE METER 


pressure will result in a corresponding rise in temper- 
ature. 


The Burning of the German Military 
Dirigible “M III” 
By Carl Dienstbach 


HE crack dirigible of the Germany army, the semi- 
rigid “M III was partially destroyed by fire just 
vefore the end of the “Kaisermaneuvers,” in which 
it had rendered valuable services on the “red” side. 
The circumstances of this accident are interesting 
ind instructive. The “M III.” was of the Gross-Base- 
nach German semi-rigid system, which differs from the 


tity of explosive mixture of air and gas 

(normally the gas bag of a dirigible, un- 

like the envelope of a spherical, is her- 

metically sealed against the atmosphere 
by its safety valves), for there was a dull heavy report 
immediately after the envelope struck the ground, 
which shook the windows in the village of*Gross below, 
and a column of flame shot up, which quickly consumed 
the gas bag with the planes, the framing, and fhe 
balky blower 

Fortunately. the crew could easiiy escape by jumping 
from the car on the opposite side, and the car with 
the motors and propellers was little harmed. 

The accident is very instructive in showing how 
greatly the safety of a dirigible depends on the air- 
manship of the pilot, and that the facility to deflate 
and collapse, in place of being a guarantee of 8& 
curity, may, on the contrary, become a source of 
danger 
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The aerial post office at Nassau Boulevard. 


A card transmitted by aerial post. 


Carrying Mail by Aeroplane 


The First Experiments in this Country at the International Aviation Meet 





LTHOUGH the primal practical use 


heavy bag was carried by Tom Sopwith 


y’ . . nan 
of the aeroplane, as conceived by the EARLE L. OVINGTON ~~ in his Wright. On Tuesday, when Post 
. 4, ‘ , 
Wright brothers, was for purposes of LICENSED AVIATOR 7 NASSAU BOULEVARD ae master-General Hi'tcheock himself car 
war perhaps the regular carrying af AERO CLUB DE FRANCE GARDEN CITY ESTATES. LONG ISLAND a3) _ > ried the mail. the pouc h which he dr ppe d 


mail will be the first actual use to which 
it will be put by our government. 

The first experiments in carrying mail 
were made by the British government in 
India last winter, when mail was car- 
ried from the Allahabad exposition 
grounds to a point several miles distant 
Early in the present month, an aerial 
postal service was maintained for about 
a week between Hendon (near London) 
and Windsor Castle. This is a distance 
of some twenty miles The mail was 
carried with more or less regularity by 
three machines—two biplanes and a 
monoplane, piloted by Driver, Hubert, 
and Greswell. The last named made the 
opening flight on his Blériot racer in 2 
25-mile wind, carrying letters sent hy 
the King, Queen, and Postmaster-Gen- 
eral to the Mikado and all the crowned 
heads of Europe 

On the opening day, 11,000 to 13,000 
letters were carried, and all told, over 
100,000 letters and postals were started 
on their way by the air route. It was in 
the maintaining of this mail service that 
Lieut. Cammell fell to his death. Strong 
winds delayed it on some of the days, 
but on the whole the service was main- 
tained with commendable regularity. 

When it was decided to hold an avia- 
tion meet at the Nassau Boulevard Aero- 
drome, one of the first features deter- 
mined upon was an aerial postal service 
to Brooklyn Postmaster-General Hitch- 
cock authorized this service, and so in- 
terested was he that he personally car- 








overboard at Mineola contained 162 let 
ters and 1.400 postal cards, while the one 
carried by Ovington, who showed him 
the way, had 300 letters and 2,200 postal 
cards, besides 78 other pieces of printed 
matter. 

But one day during the meet was the 
mail service interrupted, which speaks 
well for the aeroplane as a regular mail 
carrier. Several days there was a strong 
wind, and two days it rained 

A demonstration of skillful airman 
ship was made by Mr. Ovington when 
he wrote a letter with a widely adver 
tised fountain pen while aloft in ‘is 
Blériot monoplane Before ascending 
Ovington gave a blank sheet of paper to 
representatives of three New York news 
papers, who wrote their names upon it 
so that they could identify it after th 
exploit and testify to the genuinenes 
of the document This letter fs repro 
duced herewith, together with a postal 
card, which was sent by aerial post 
Ovington was able to write, but once 
in a while, when the machine tipped 
sidewise, or tended to dive, his pen 
would slip. slightly The vibration 
of the motor caused the irregular wri 
ting shown in our reproduction of his 
letter; but the fact that he could write 
at all while flying a fast monoplane 
shows the control which he had over his 
machine. He operated his warping 
mechanism and horizontal tail rudder 
with his left hand while writing 

It is to be hoped that the successful 
demonstration of mail-carrying that was 








ried the mail on the fourth day of the 
meet, 

About a score of letter boxes were 
placed around at different parts of the 


given at the recent meet will cause the 


The first letter written by an American pilot in the air. The shakiness Postmaster-General further to consid 
of the writing is due to the vibration of the motor. the aeroplane for this use. It is quite 


possible to dispatch mail from New 





grounds. These were labeled “Aerial 

U. S. Mail,” and two collections were [ 
made each afternoon The mail was 
taken to a special tent, where it was 
Stamped and assorted and placed in 
small bags containing from ten to fifteen 
or twenty pounds. Instead of carry- 
ing the mail to the outskirts of Brook- 
lyn, it was taken a few miles farther 
away from New York to Mineola and 
dropped in a field at. the feet of the 
postmaster, who was on hand to receive 
it at the appointed hour 

Starting on Saturday, September 23rd, 
Earle L. Ovington, in his Blériot mono- 
Plane, made regular deliveries twice a 
day. On Sunday, the big day of the 
Meet, there were 6,165 post-cards, 781 let- 
ters, and 55 pieces of printed matter to 
be transported One bag weighing 14 t 
Pounds was carried by Ovington, while ‘ 











another, which weighed about 20 pounds, 


York to Boston, or to Philadelphia, and 
send 


of one or two hours could be made in 


t through without a stop A gain 


| the first instance, and the establishme 


| of the service betweene New York a 
Philadelphia would make it possib! 

send a letter in the morning at the open 
ing of the business day, and receive a 
reply early in the afternoon, whereupon 
a second letter could be forwarded an 


received before nightfall 


It is said arrangements are about to be 
made by transatlantic steamship con 
panies for the special delivery of certain 
classes of foreign mail from the deck of 
the steamer, as it approaches the coa 
some station or locality in New ¥ 


by aeroplanes carried on the ship. By t 
means much quicker delivery d be 
effected 

Aeroplanes may yet be used for ca 





ing messages or light life saving f 


heey given to Capt. Beck to be taken in Copyright 1911 by Underwood & Underwood, ashore from a stranded steal! h 
is Curtiss biplane. C Bec i ‘ ance from shore is beyond range 
trouble — ra lane. Capt. ck had Postmaster-General Hitchcock seated in Capt. Beck’s biplane with distance from shor ange 
i sm . reaver = “ f e usual ct on 
1 his motor, however, and the mailsack on his knee of the usual cann 
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The Development of a Remarkable Motor 


NY one who has seen a large triple expansion 
A engine in operation has been impressed 
with the mechanical beauty of the machine Light 
and powerful yet easy running, with complicated struc 


t appears as though 


ture yet mechancally simple 
this type of engine had at last reached pe rfection 
And yet to-day it stands ready to be replaced by a 
new type of engine and motive power; a motive power 


that even a few vears ago was largely ridiculed for its 


unreliability The gas engine is conquering the land 
ha onauered the air, and is now beginning to ain 
the sea for its own 

All interna ombustion engines are divisible into 
two general classes: those in which combustion takes 
place at ynstant volume, and those in which combus 


tion takes place at constant pressurs the first being 
known as the Otto type and the second as the Brayton 


or Diesel type 


in order to make the difference between these tw 
ypes clearer, it will be well to follow the cycle of 
yperations in each case In the Otto four-cycle engin 
th piston on the first stroke down draws in the om 
bustible mixture The up stroke then takes place 


ssing the charge to a pressure limited by th 





jon temperature of the harge used This 

usually from 60 to 120 pounds per equare inch; at the 
top of this stroke the charge is ignited, and the piston 
is driven down by the pressure generated by the ex 
The fourth stroke then follows 


the piston rising and the exhaust products passing 


plosion of the charge 


mit through the opened exhaust valve 


In the Diesel cycle the first stroke of the pisto 
draws pure air into the cylinder the piston ther 
rises, compressing the air to a pressure of 500 or 601 


pounds to the square inch, and thereby raising it 
temperature to about 500 deg. C This high pressurs 
is obtained by having very small clearance At the 
top of the compression stroke an oil valve in the 
cylinder head is opened, and oil is forced into the 
cylinder tn the form of a fine spray This is at once 
ignited from the highly heated air, and continues ‘o 
burn wntil the oil is cut off at about one-quarter to 
one-third of the down stroke of the piston Expansion 
follows for the rest of the stroke. and the fourth 
stroke then takes place as in the Otto cycle 

In the two-cycle engines of either class, the piston 
uncovers ports at the end of its downward travel, the 
exhaust products passing out through one set of ports 
while the new charge is blown into the cylinder under 
slight pressure through the other ports. The charge 
of course consists of combustible mixture in the Otto 
engine, and air in the Diesel engine Compression 
and working stroke then follow as in the case of the 
four-cycle engine 

Three points of superiority of the Diesel engine 
over ‘the Otto engine will at once be noted. The first 
of these is the fact that there is no igniter present 
in the Diesel engine, and that therefore no ignition 
trouble can take place Also there will be no trouble 
from pre-ignition, for there is no fuel in the cylinder 
during the up stroke of the piston 

The second point is that there is no carburetion 
or mixture troubles In an engine of the Otto type 
there is always a varying amount of exhaust products 
present in the mixture at various speeds which neces 
sitates close regulation of the fuel supply In the 
Diesel engine, the speed and power of the engine are 
entirely controlled by regulating the point in the 
working stroke at which the fuel is cut off. The last 
point in favor of the Diesel engine is the fact that 
the change in pressure is not violent as is the case in 
the Otto engine, but gradually increases during the 
compression stroke, reaching the maximum at the end 
of the stroke, and then remaining approximately con 
stant until! the fuel cut-off takes place 

The cylinders of the Diesel engine are of small bore 
with a long stroke. The pistons have to be well fitted 
in order to retain the high compression. Sometimes 
a8 many as ten piston rings are used for this purpose 

The fuels which may be used in the Diesel engin 


range from the lightest hydrocarbons to the heaviest 


ude oil As the fuel must be entirely atomized upon 
entrance to the cylinder, we find a great many different 
types of valves for the different grades of oil. The 
valves are divisible, however. into two general classes 
Those which make use of a fuel pump to force the 
fuel into the cylinder, and those which use compressed 
air to blow it ir Valves of the fi type comprise a 
small passage through the cylinder head with a needle 
valve to adjust the nozzle or sprav and hich opens 
inte the cylinder. Fuel imped to th ray valve 





By Hayner H. Gordon 


by a small single acting plunger pump, at a pressure 
of 750 pounds per square inch, the length of stroke of 
the pump plunger being generally made adjustable, 
in order to time the admission of the fuel to the work 
of the engine 

The compressed air fuel admission valve is more 
largely used than the type just described. This valve 
usually consists of a hollow plug fitting in the cylinder 
head of the engine, and containing an inwardly open- 
ing check valve in the inner end. The hole in the 
center of this plug receives the charge of oil under a 
few pounds pressure, during the compression stroke of 
the engine, and then high pressure air at 750 pounds 
is admitted to the chambered plug, and the oil blown 
into the cylinder of the engine in the form of a fine 




















Fig. 1.—-Reversing gear dependent upon changing 
position of cams relatively to the crank shaft. 


spray. A valve of this type of course necessitates the 
use of a separate air compressor, but this is generally 
needed any way in order to furnish compressed air 
‘or starting the engine. In order to start the engine 
by compressed air, there is an auxiliary starting air 
inlet valve, which is operated from a cam on the cam- 
shaft to admit the high pressure air on a portion of 
the working stroke of the engine, thereby running it 
as an ordinary air engine. As soon as the engine 
picks up speed, the air valves are thrown out of opera- 
tion by lifting the rockers off the cams or other equiva- 
lent method, and the engine picks up its regular cycle, 

In addition to being equipped with self starting ap- 
paratus, the Diesel motor must also be made reversible, 
when used for marine purposes. In the case of low 











Fig. 2.— Reversing by means of two sets of cams, 
one for each direction of rotation. 


power and small engines, it is possible to use either 
a reverse clutch or a reversible propeller, but such 
practice is impossible in engines of a thousand horse- 
power or over 

There are two methods employed in practice for 
reversing marine motors. The first is to change the 
angular position of the cams with respect to the 
erank shaft, and each other 

Fig. 1 shows a small Diesel marine engine employ- 
ing this method of reversing. This engine possesses 
very unusual features in regard to the starting. It is 
of the two-cycle type, with exhaust ports controlled by 
the piston, and possesses an air compressing cylinder 





for each engine cylinder. To start, compressed air 
from the air tanks is admitted to the pump cylinders, 
which act to drive the engine until it picks up jis 
cycle. This engine employs two separate cam shafts. 
one operating the oil valves and the other driving 
the pumps. The adjustment of the shaft is made by 
means of sliding spiral gears which drive the cam 
shafts. These sliding spiral gears are controlled by 
the longer lever on the left hand end of the engine, 
The short lever controls the starting air. 

The other method is to use two sets of cams, one 
set being used for each direction of rotation. These 
cams are sometimes placed on the same cam shaft, 
which is made longitudinally adjustable under the 
lifters. A modification makes use of two cam shafts, 
one for ahead and the other for astern. These shafts 
may be swung in position under the valve lifters, 
Such an arrangement is shown in Fig. 2 

The reversing mechanism for the two-cycle engines 
is not quite so complicated as that for the four-cycle, 
the only valve mechanism necessary being that for 
the starting and fuel valves 

Probably the one feature of the Diesel motor which 
is causing its introduction into the marine field more 
than anything else, is its efficiency. Tests have been 
made on large engines of this type which show the 
almost remarkable figures of 0.38 pound of fuel used 
per brake horse-power hour. This is for crude oil. 
The marine engines of this type now in use average 
from 0.40 to 0.44 pound of fuel per brake horse-power 
hour while running under full load. When we com- 
pare these figures with those of the best triple expan- 
sion marine engines, which burn 1.46 pounds of coal 
per brake horse-power hour, we at once see the great 
advantage of the Diesel engine. In round figures, the 
Diesel engine will drive a ship just as fast and just 
as far on 100 tons of fuel, as a steam engine would 
on 350 tons of coal. Moreover, the liquid fuel may be 
stored in tanks placed in the double bottom of the 
ship; thereby giving space formerly occupied by the 
boilers and coal bunkers, over to passenger and cargo 
space. The earning power of the ship is thereby in- 
creased; the engine room space needed for an oil 
engine is just about the same as the engine room 
needed for the steam engine equipment. 

The accessories needed for the Diesel engine require 
about the same space as the condenser and pumps of 
the steam engine 

The construction of the marine oil engine seems to 
follow along the standard lines laid down by steam 
engine practice; all the large oil engines so far con- 
structed have a short piston and use flat guides, and 
a cross head with the ordinary open construction. It 
has been stated that it is poor practice to use the 
trunk piston, on account of the slight longitudinal 
movement of the crank shaft as the thrust bearings 
wear. With flat guides this slight play would make 
no difference, and the open construction also renders 
inspection easier. 

The air pump for obtaining air for starting, and for 
fuel injection purposes, is generally obtained from a 
three-stage air compressor, which is driven from the 
cross heads of the three cylinders, air being cooled be- 
tween the compressor stages. The circulation pumps 
are also driven from the main engine; but an auxiliary 
air compressor and auxiliary circulation pumps driven 
by smaller oil engines are provided for breakdown 
purposes. The bilge and fire pumps are either elec- 
trically driven, or driven by a separate engine, and 
electric current for light and power purposes is pro- 
vided by direct-coupled generators driven by cil 
engines. 

The oi] engines in use at the present time—and 
building—comprise both two and four-cycle single and 
double acting. Each type has manv good features 
of its own and it is almost too early to state which 
is the better; the construction of the two-cycle, double- 
acting engine is complicated, but the number of cylin- 
ders is reduced for a given power. On the other hand, 
in an engine with eight cylinders, one cylinder may 
not become inoperative without affecting the power 
of the engine to a very great extent. 

It is safe to say that the development of the oil 
engine in this new réle will proceed rapidly. With 
several German firms building large vessels equipped 
with oil engines, with the report that the German 
Admiralty is building a cruiser to be equipped with 
tro six-cylinder engines each of 6,000 horse-power, 
and with several Glasgow firms building vessels simi- 
larly equipped, we shall soon see the oil] engine given 
ample trials. 
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Currespondeure 


|The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 
spondents will be withheld when so desired.) 


Revival of the Merchant Marine 
To the Editor of the ScrENTIFIC AMERICAN: 

I write to express my high appreciation of the 
great interest which since April 1st you have been 
manifesting in the upbuilding of the American mer- 
chant marine 

Everything published on this subject, either in your 
editorial or your correspondence columns, is greedily 
devoured by this writer, who for the past twelve 
years has made a special] study of ship subsidy, mail 
subsidy, postal subvention, preferential duties, free 
ships, and every other measure suggested by human 
ingenuity for restoring that branch of our merchant 
marine engaged in the foreign or deep-sea trade to 
the proud position it formerly occupied 

The greatest difficulty in doing this seems to be in 
getting people living in the interior of the continent, 
remote from the seaboard, to take an interest in or 9 
inform themselves on such matters. 

The writer bids you Godspeed in the work you 
propose to undertake. James G. McBrive. 

Canton, Miss. 


One Man Who Saw the Meteor Train 
To the Editor of the Screntiric AMERICAN: 

Regarding the letter on your page 275 re “Meteor 
Train,” I was one of a party of about a dozen at 
Mamaroneck, New York, who saw the appearance sub- 
stantially as described by Mr. Pfarre. 

Philadelphia, Pa. Epwarp T. CHILD. 


Lessons of the Gordon Bennett Flying Race 
To the Editor of the Screntiric AMERICAN: 

With reference to the above subject in your issue 
of August 19th, will you kindly permit a few supple- 
mentary remarks in concurrence with Mr. Grover 
Loening’s views thereon? Your contributor lays par- 
ticular stress upon the difficulty experienced by such 
able exponents as Weymann and Leblanc in turning 
sharply at each pylon, and emphasizes on the other 
hand the facility and also marvelous “banking” per- 
formed by Ogilvie on the “Baby Wright.” 

Now it is certainly correct that this feat is difficult 
at all times with such superficial area out of all pro- 
portion in the case of the 60 square feet surface of the 
clipped Blériot, but it is also equally certain that the 
centrifugal force generated by the single tractor-screw 
is a factor not to be overlooked. That of the Nieuport 
was 7 feet diameter, the Blériot 8% feet, while the twin 
propellers of the Wright are 8% feet each, the last 
however revolving in opposite directions and thus 
counteracting centrifugal action magnified in the mono- 
planes. Consequently, the Wright—or its equivalent, a 
monoplane with twin propellers—is able to “bank” 
acutely in negotiating turns which would necessitate 
wide curves with the single-screw type or an alternative 
loss of stability and disaster. A still further point of 
importance with monoplanes driven by twin screws 
is the greater velocity attainable over the biplane 
similarly propelled, with furthermore the facility to 
forge against stronger winds—a real desideratum. 

It is really extraordinary to note at the present 
moment the continuous copying universally of the 
Wrights’ patent warping system, either flagrantly emu- 
lating the bending of the rear marginal tips in con- 
junction with the foot-operated vertical rudder, or the 
virtual reproduction of the same by means of ailerons 
—a system which although copied from nature is hy 
no means the most powerful in controlling lateral 
Stability by the bird. That perfect aviator among 
other methods demonstrates to us that by warping, or 
rather depressing, the outer half of one wing and cor- 
respondingly elevating the other, he obviates all dan- 
Ser of law litigation by encroaching on the Wright 
patent! 

Well might Mr. Grover Loening in his able article 
refer to the emphasizing for the need of the “variable 
surface” monoplane shown by the Gordon Bennett race. 
Not only will greater speed be accomplished by the 
adoption of the bird-like wing, but so will inherent or 
natural stability be automatically secured in tumultu- 
ous winds by means of flexible construction in addi- 
tion to this urgent need for variable surface. There- 
fore, the lessons demonstrated not only by the Gordon 
Bennett flying race, but by daily flights throughout the 
lobe, for the production and evolution of the ideal 
mechanical flying machine, may be succinctly summar- 
ized in the following requirements: (1) The improve- 
ment of the car or fuselage in finer stream-line Nieu- 
bort form; (2) twin propellers of large diameter to 
thus engage a larger volume of air or “disk area,” 
and rotating in opposite directions to minimize undue 
Centrifugal force; (3) constructing the main planes 


flexible with small camber, high aspect ratio, and 
single-surfaced; (4) by superior lateral control other 
than that employed in the biplane of the Wrights and 
assured by the graduating of main spars toward the 
tips; (5) by variable surfacing of main planes or 
wings to insure higher speeds and susceptibility to en- 
counter safely higher wind velocities by such diminu 
tion and augmentation of the supporting area; (6) 
the discarding of the vertical rudder acting in con- 
junction with the main planes for steering in the 
horizontal plane; (7) the need for compactly folding 
the wings against the side of a car when not in use 
or descent on water; (8) and the means for increasing 
or decreasing the angle of incidence of the main planes 
to suit the requirements of flight conditions. All the 
above essential features are by no means impossible 
te reproduce in one design, and will decidedly enable 
a monoplane to ascend and descend from water, and 
in due course to fly across the Atlantic. 
London, England. Epoar E. WILson. 


The Proposed Safety Stop Locomotive Throttle 


To the Editor of the Screntiric AMERICAN: 

In the correspondence department of your issue 
dated August 19th, on page 167, I noticed an article 
by Aubrey D. Beidelman, of Braintree, Mass., headed: 
“The Bridgeport Railroad Wreck.” 

In the last paragraph of his communication he 
offers the suggestion that the throttle and brake 
valve handle be provided with means to automatically 
bring them to positions that would shut off the steam 
and apply the brakes in the event of the engineer’s 
becoming incapacitated from any cause To quote 
from his article, “it would be necessary for the engi- 
neer to exert some little pressure on them” to prevent 
their action in this manner. 

He questions if a device of this kind would be in- 
convenient. To my mind it would be insufferably so. 
In traversing a rolling country it is necessary for 
the engineman to frequently change the position of 
the reverse lever, requiring the use of at least one 
and usually both hands. It is at times necessary for 
him to use the injector on his side of the engine, due 
to the inability of the injector on the fireman’s side 
to deliver sufficient water to the boiler. 

It is not an unheard of thing for an engineman to 
find it necessary to fill the lubricator while on the 
road. 

All these things take time; and while he was at- 
tending to them, the steam would be shut off and the 
brakes applied, causing a considerable and undesira- 
ble reduction in speed. 

In addition to his physical duties, he has to keep 
in mind the orders he has received, which govern his 
movements with respect to other trains that may be 
on the road, their meeting and passing points, and 
what time he has in which to make a given point be- 
fore another train. This would be extremely difficult 
for a man under the continuous physical strain that 
would be required to maintain these two levers in 
running position, especially in the case of the throttle 
as he would have to exert considerable force to hold 
it open against a device that would have any value as 
a positive closing mechanism. 

The conditions under which an engineman works 
at present are not what might be termed restful. 
There is continual jar and pound, as a locomotive com- 
pared to a coach rides about as easily as a hay wagon 
compared to a limousine. 

If in addition to this a man were compelled to 
maintain a steady and unremitting pressure for a 
period of from three to seven hours, the average 
length of a passenger run, it would be almost if not 
quite beyond human endurance. 


Los Angeles, Cal. J. B. WeEtts. 


Irrigation Supplementing Water Power 
A New Joint Use for Our Canals. 
To the Editor of the Screntiric AMERICAN: 

In order to get at the power to be obtained from 
waterfalls, a height of 19 available feet is taken as a 
convenient basis to calculate any power from. 

One cubic foot of water, weight 621% pounds, falling 
10 feet produces 625 foot pounds. Requirement for 
one horse-power, 33,900 pounds divided by 625, gives 
52.8 cubic feet, required, for one theoretical horse- 
power, per minute. 

But as wheel efficiency is seldom over 75 per cent, 
we add one-third to 52.8 or 70.4 cubic feet of water, 
which is sufficient to cover 844 square feet, or one- 
fifty-second of an acre. So that the amount of 
water required to produce one horse-power 52 minutes 
would cover one acre one inch deep, if none was 
wasted. But as the waste is considerable, let us 
assume that it requires two hours to cover one acre 
one inch, or in ten hours the water required to yield 
one horse-power would cover five acres one inch dee). 

Now, as power can be generated, even in small 
units, for not over 20 cents per horse-power for ten 


hours, and in large units for much less, we have 
one inch of water ‘costing four cents per acre, when 
for some crops it would Le worth easily fifty times 
that, and others much more, as this water is warm 
rain water, and far superior to well water for irri 
gation purposes. 

In view of the above statements, can we not safely 
conclude that our canals, or at least such sections of 
them as are favorably located, should be maintained 
for irrigation, which as explained below, may also 
reduce their value for water powers but little? 

In many cases the canal is so located that all the 
water to be spared can naturally flow onto the lands, 
white in some cases a ditch to the next lock may be 
required to get the water high enough. 

The very favorable results of some small irrigating 
experiments in our section, | think, will fully justify 
our valuable experiment stations in examining avail- 
ably located lands, and in preparing necessary in- 
formation as to suitable crops, fertilizers, sand mixing 
to lighten heavy soils, etc. That may enable the great 
increase in crops due to irrigating to be fully realized 

Now, if the power man, who is usually short cf 
power, either for manufacturing or to sell electrically, 
will arrange his water wheels, etc., so as to give him 
the full power of the fall for say the best six months 
of the year, and will put in engines enough to de- 
velop the same amount of power, to be used when 
there is not water enough for all needed, which if 
for lighting will be less when water is lowest, he can 
have water power for all his needs for six months or 
more, and for nearly all the rest of the time part of 
the water, in fact most of it. Where the water is 
used only for ten hours for power, the irrigating can 
be done at night, as in the West. So that the power 
man can be in a better position, after the first cost 
of engine installment is paid, than if entirely de- 
pendent on the water power, as he will not oniy 
have increased power, but also power that can abso- 
lutely be depended on 

I trust that the above will be, in some way, a sug- 
gestion that will be a benefit to the community and 
the State in making use of its canals. 

Dayton, O. J. H. Stevens 


Automatic Stability in Aeroplanes—A 
Suggestion 
To the Editor of the Screntiric AMERICAN: 

Would you allow me to express through your val 
uable paper my opinion on the possibie solution of 
the automatic lateral stability in flying machines? 

The many devices designed and tried out to main- 
tain automatic stability have as yet not met with the 
success which would be desirous. All further progress 
and the commercialization of aerial navigation de- 
pend upon the appearance of such a device. A sug 
gestion of my own may lead to a possible solution of 
this problem. I describe my idea with a view of 
encouraging constructors of flying machines to ex 
periment in this direction. 

My automatic lateral stabilizer consists of fins, con 
structed of a light framework of wood or metal covered 
with a suitable fabric. These fins are hinged under 
the surface, at the extreme ends of the plane (wine 
tips) and can swing to both sides. When swinging 
inward such a fin can move until it lies flat under 
the surface, but toward the outward it is prevented by 
a strap frou. swinging farther than 45 degrees 

The function of the device may be conceived to ve 
as follows: 

When the plane is in motion, and as long as it is 
not influenced by a force caused by a side wind, the 
fins will be retained in a vertical position. But when 
the wind strikes the plane at an angle to the direc 
tion of motion, the fin nearest to the side from which 
the wind is coming will be laid flat under the sur- 
face of the plane. At the same time the fin on the %p- 
posite side swings outward to an angle of 45 degrees to 
the plane, and will present a resistance corresponding 
to the natural resistance on the windward side. 

This arrangement seemingly works well when 
straight flights are made, and even in turning it 
seems likely to do all the banking required; but to 
straighten out the aeroplane after or at the termina 
tion of the turn, it may be found necessary to have 
recourse to the operation of ailerons. Even if this 
device needs at times to be supplemented by ailerons, 
it would do much to relieve the operator of an aero 
plane of the continuous strain which the attendanre 
of a lever mechanism to operate the lateral and the 
longitudinal stability means. 

One of the main requirements would be to have the 
size of the fins in the right proportion to the plane 
which it serves as equalizer 

Such a device could be used on aeroplanes of 411 
constructions, and to simplify the attachment of these 
fins the last five or six ribs on both sides should 


flatten out gradually, so as to make the extreme ends 
of the plane nearly flat 
Chicago, Il. EwaLp STernHAUs 
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a 400,000 Cubic-foot Balloon 


Hydrogen-generating Plant for Vaniman’s Transatlantic Expedition 


#16 
. 7. 
Filling 
— 

ZYHO would ever suppose that such coarse, heavy 
W stuff as rusty barrel hoops, iron filings and chips, 
lathe turnings, and other scraps of the machine shop 
would enter into the manufacture of the most tenuous 
and iD derable substance on earth? Of course * he 
initiated know that hydrogen may be made by treating 
iron with eulphur acid, and that this is the way that 
the gas with which balloons are inflated is commonly 
made It is the sulphuric acid that contains the hy 


drogen; the iron serves merely to take up the sulphur 


and oxygen that form the bulk of the acid, thus liber 
ating t) irogen. Since in sulphuric acid there is 

part by weight of hydrogen to forty-eight 

phur and gen, a large quantity of acid is 
quired to produce nough hydrogen for an ordinary 
halioor and wher it comes to such huge air- 
ships ass the Akron,” with which Mr Vani 
man intends to attempt a transatlantic flight this 
fall, the amount of acid required is enormous. The 


gas bag of the “Akron” is 258 feet 
long, and 47 feet in diameter, with a 


flowing into a common chamber F, passes down to the 
washer G. Here it is forced to make its way upward 
through a series of perforated plates, while a spray 
of water flows downward through the same plates. 
Thence the gas passes through four tanks H, the first 
containing coke, the second potassium permanganate, 
the third caustic soda, and the fourth calcium 
chloride. The first two serve to purify the gas of 
such materials as arsenic, sulphur and phosphorus, 
which are apt to be picked up from the iron. The 
other two tanks serve to remove all traces of moisture 
from the gas 

Hydrogen is an odorless, colorless gas, and it would 
be impossible to detect leaks in the balloon were not 
some means used to impart an odor to the gas. The 
“perfume” commonly used is muronine. This is placed 
in a sponge as indicated at 7, and thence the gas is 
fed directly into the balloon through the tube J. The 


perfume” used has a most penetrating sickish odor, 


and in case of any trouble the entire set of trays can 
be lifted out bodily. 


The Trade Winds of Porto Rico 


R. O. L. FASSIG, of the United States Weather 

Bureau, is one of America’s few able climatog.- 
raphers, and is well known for his exhaustive treatises 
on the climate of Maryland and of the city of Baltj- 
more. For the past two years he has had charge of 
the Weather Bureau station at San Juan, Porto Rico, 
and he has of late published a number of useful and 
timely monographs on Porto Rican climate. The Jat. 
est, which appears in the Monthly Weather Review, 
deals with the trade winds. 

Although the trade winds of the northern hem}. 
sphere are commonly supposed to blow from the north 
east, this is hardly their prevailing direction in the 
West Indies. In Porto Rico their general direction, 
taking the year as a whole, is between 
east and southeast, tnough the per. 
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average street blocks of New York 3 
measure 250 feet and the width of 





Broadway downtown is but 40 feet 
from urb to curb. some idea of the 
huge bulk of the balloon can be o 
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tained To fill this huge gas bag. a 
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large plant was built at Atlantic City - 
Nearly 80 tons of scrap iron was 


carted to the plant and 100 tons of 


sulphuric acid in large casks, contain 
ing over 16,000 pounds each Thes¢ 
materials were capable of producing 
450,000 eubis feet of hydrogen gas 
An equal quantity of coal gas would | 


supply an average town of 10,000 in 


habitants for three 





gas were fed to an ordinary five-foo 


gas burner, it would take more than 
ter irs to exhaust the supply. For 
five days and nights the plant operated 


continuously hydrogen 


which was 


huge gas bag 


generating 
earried directly into th 


three thick 


nesses of cotton cloth, gummed to 


The bag is made of 


} 


gether with thin layers of rubber, and 


ts total weight is considerably over 


two tons This of cours is the 
weight of the bag in air when not in 
flated. It is always confusing to speak 
of weights when referring to a bal- 
loon. It is difficult to 
+) 


conceive that 
1 hydrogen in the balloon has any 
weigh and yet if the balloon were 
in a vacuum it would crash to earth 
with a tremendous impact, for not 
only does the envelope weigh many 


thousand pounds, but the gas itself 





would weigh over a ton 
The a 
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Side view partly in section and distorted to bring the gas-purifying tanks into 
the plane of the picture - 























centage of northeast winds increases 
during the winter. As to diurnal 
variations, the prevailing direction 
during the daytime (9 A. M. to 10 
P. M.) is east, while during the night, 
after 10 o’clock, it is southeast. This 
applies to the year as a whole, but 
during July and August the prevailing 
east wind extends far into the night; 
viz., to 1 or 2 o’clock in the morning. 
The average hourly velocity of the 
trade winds for the year is a little 
under 11 miles, the monthly values 
ranging from 8 miles an hour in Oc- 
tober to 13 miles in July. On an 
average these winds are lightest about 
sunrise and strongest about 2 o’clock, 
— at San Juan. The trade winds of 
course never rise to the force of a 
gale, and the few high winds that 
occur in Porto Rico are generally due 
to the passage of tropical cyclones. 
Judging from the movement of 
clouds over San Juan, the average 
depth of the trade-wind current in this 
region probably does not exceed 10,000 
feet. The upper clouds—the cirrus 
forms—have a nearly uniform move- 
ment from the western quadrant; that 
is, they show that the upper air current 
is opposite in direction to the trades. 
The trade winds contribute greatly 
to the good health and comfort of the 
inhabitants of Porto Rico. In fact, 
it is the presence of the steady, mod- 
erate flow of the trades that takes 
this island out of the class of areas in 
the tropics to be avoided by white 
men, and makes it for more than half 
the year a very desirable place of 
residence for business as well as for 
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mpanying drawings, which 
diagrammatical, will 


serve to illustrate the process of pro 


are. somewhat 


ducing the gas for the “Akron.” One 
true plan view of the plant, and 
the other a distorted elevation, partly in section 
Those who are acquainted with the usual methods 
of generating hydrogen for balloons will notice a num- 


ber of innovations introduced by Mr. Vaniman, where- 


by there is no interruption in the generation of the 
gas As indicated in the plan view 
generator tanks A 


there are four 
which are made of wood with all 
the irom parts well coated with pitch to prevent the 
These tanks are 
vartly filled with scrap iron The sulphuric acid is 


sulphuric acid from attacking them 


fed into the tanks from one of two large reservoirs B 
Over the reservoirs is a track (. on which the sul- 
rhuric acid casks D are supported In order to pre- 
vent too rapid a generation of gas and choking of the 
tanks with ferrous sulphate, the sulphuric acid is 


tiluted 
For every part of sulphuric acid, eleven parts of 
vate ar ised While this mixture is being pre- 
a i ! th rvoirs, the other is tapped 
nd the dilute sulphuric acid takes the course indi 
ated by the arrow to the bottom of the generator 
tanks lt may flow direct! nto any one of these 
tanks or may be made low from one pair of tanks 
into the other rh atte economical 
method, as it insures comp! ! every par 
ticle of the acid. The gas generated in th inks rises 
the top, where It is trapped by gasometers F, and 


Plan view of the hydrogen-generating plant; course of liquid showa by 


straight arrow, course of gas by crooked arrows. 


that can readily be detected, no matter how small 
the perforation in the bag through which the gas is 
escaping. 

One of the advantages of the arrangement shown 
in the drawing is that when it is desired to charge one 
of the generators with fresh scrap iron it may be cut 
out of the system completely by turning off the pipe 
conducting the sulphuric acid to it and also placing a 
clamp on the rubber hose connecting the gasometer of 
that particular generator with the chamber F. The 
spent liquer flows from the generators through traps 
K to a trough L, which leads to a large trench or 
drain. 

Heretofore the purifying and drying tanks have been 
filled with coke in which the various cleansing chem- 
icals were sprinkled, the purpose of the coke being to 
prevent the materials from clogging. This method 
has caused much trouble because the materials would 
slowly gravitate to the bottom of the tanks, choking 
the flow of gas. Whenever such a condition arose, it 
was necessary to shut down the entire plant and clean 
out the tanks. Mr. Vaniman has adopted a different 
method. He uses a set of trays of copper netting se- 
cured to iron straps, as indicated at M in the drawing, 
and on these trays the purifying and drying materials 
are placed. Thus the mass is kept in a porous con- 
dition, through which the gas can easily percolate, 


pleasure. 

The utilization of the trade winds 
as a source of motive power is grad- 
ually receiving prop2r_ recognition, 
and the number of wind-mills is increasing. The 
south side of the island is comparatively dry, and the 
rainfall is irregularly distributed through the year, 
necessitating extensive irrigation operations; while on 
the north side the drainage problem is almost equally 
important. In both these operations wind-driven 
pumps might be used to great advantage. 


Nature’s Parachutes 


AREFUL examination has been made of the heads 
of Canada thistledowns, in order to determine 
their effectiveness as parachutes, carrying the seeds 
of the plant to great distances through the air. The 
results of tuis examination are quite remarkable. 
Calculation shows that a thistle-down starting from 
an elevation of 20 feet, in still air, would require two 
thirds of a minute to reach the ground. With a wind 
blowing 20 miles an hour it would be carried, 
the average, about a fifth of a mile. The total surface 
exposed to the air in an average thistle-down is, on 
account of the great number of hairlets, a little more 
than one-third of a square foot. Another well-known 
and very beautiful example of nature’s parachutes is 
furnished by the light silken threads with the aid 
of which the little gossamer spider makes long aeris! 
voyages. 
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Suggestions for the Workshop 


Ingenious Expedients of Resourceful Mechanics 


Handy Man’s Medicine Chest 


To the Editor of the Workshop Department: 

In looking over Handy Man’s Medicine Chest, in the 
issue of September 9th, I notice that the collodion 
dressing with aristol or iodoform added calls for 50 
grams to the ounce. I intended this to read 50 
grains. This amount would do more harm, but as 
there are only 31.1 grammes to the ounce, by using 50 
grammes of aristol you have more aristol than col- 
lodion, which I fear would be an almost useless mix- 
ture. The mistake of reading grams for grains 1s 
often made by druggists, and for this reason I believe 
that when grammes is intended, it should be written 
out in full (grammes) 

Wirtram R. INGHRAM, M.D. 


Dangers of Gasoline Vapor Cleaning 
To the Editor of the Workshop Department: 

The description of an automobile cleaning device 
published among the “Suggestions for the Workshop,” 
on page 276 of September 23d issue, is of considerable 
interest from an insurance point of view, from the 
fact that the vapor from one pint of gasoline will 
make 200 cubic feet of air explosive. The device 
seems to be an excellent gas generator; a flame some 
distance away will ignite the vapor, and the operator 
of the cleaner will never know what hit him. 

Would it not be well to caution your readers against 
the use of such a dangerous machine? 

P. D. C. Stewarp. 


Holder for Filing Small Screws 
By B. F. D. 
W HEN a small screw is to be filed down to shorten 
it, it is not advisable to put it in a vise for fear 
of damaging the threads. 





llolder for filin: small screws. 


A small piece of soft iron may be bent and drilled 
in the manner shown in the illustration, and then 
screwed or nailed to the bench top with the screw 
in the position shown. 


Refacing Valve Seats 
By Albert F. Bishop 

HEN refacing the valve seats of an automobile 

engine, it is usually the practice to make a 
reamer out of cast steel and temper and grind it to 
size. This is rather a tedious task and somewhat ex- 
pensive. Recently a friend of the writer found it 
necessary to reface the valve seats of his four-cylinder 
automobile engine, which meant that there were eight 
valves to be treated. Instead of adopting the usual 
method, the writer suggested that he make his reamer 
of soft steel, and fit it with cutting edges by sawing 
through the beveled edge of the reamer with a hack 
saw in four places and driving in four pieces of 
clock spring. These cutters were filed down nearly 





Reamer for regrinding valve seats. 


to the surface of the reamer. The bevel was finished 
'n the lathe with the grinder, allowing the clock spring 
Strips to project about 0.02 of an inch, or less, from 
the surfece. Small grooves were filed in the reamer 
in front of the cutting edges to allow for clearance of 
chips. The lower end of the reamer was made to fit 
nicely in the guide for the valve seat. One of the 
plugs in th. engine directly over the valve was bored 
out to fit the upper part of the reamer. This plug not 
only held the reamer accurate'y, but also acted as a 
feed; for it could be screwed down as the reamer was 
Tevolved. The eight seats were refaced with perfect 


ease, the last one cutting as well as the others. When 
the work was completed, the hole bored in the plug 
was stopped up with a piece of metal, and the plug 
was replaced in the engine for service. The valves 
were placed in the lathe and faced off enough to true 
them, after which they were inserted in the engine 
and ground to a fit with powdered glass and oil 


Laying Out Work for Drilling 
By George F. Brown 
oo and accurate way of obtaining an impres- 
4 Asion of the holes already drilled in a flange when a 
new flange or cap is to be fitted to it, is to rub a piece 
of chalk down into the hole so that the edge will 
scrape off a small amount, forming a bead of chalk 
that is slightly raised above the surface of the flange 
On the flange thus prepared the new flange is laid in 





Laying out work for drilling. 


the exact position in which it is to be bolted. On 
removing the chalked flange an accurate tracing of 
each hole will be found on the new flange. These 
circular tracings can be centered and drilled and they 
will be sure to mate the holes in the other flange 
when it is replaced for bolting. 


Magnetic T-Square 

By William Grotzinger 
\ HEN much hatching is to be done there is al 
ways a tendency to move the T-square out of 
position because it is necessary to hold the T-square 
and at the same time to manipulate the triangle and 
the ruling pen. To eliminate this trouble the writer 
took two small electro-magnets out of an old door 
bell, and fastened one on each end of the head of the 








Holding a T-square in place with electro-magnets. 


T-square, taking care to get the magnet cores on a 
line with the edge of the head. 

Then a piece of thin iron band was fastened to the 
edge of the drawing board with several small screws. 
The magnets were connected in series with a battery 
and switch. When turning on the current, the mag- 
nets will hold the T-square firmly against the draw- 
ing board. Then all one needs to do is to attend to the 
triangle and the pen. This will eliminate slipping of 
the T-square and make for accurate work. 


Flywheel Brake 
By C. M. Moon 

HE brake illustrated herewith was designed for 

use on the flywheel of a heavy Gordon job printing 
press, having the driving motor belted to the flywheel. 
It was necessary to construct the brake in such a way 
that the parts would not interfere with the driving 
belt. 

As will be seen by referring to the illustration, M 
represents the motor; A is the brake shoe, which is 
supported by two legs, B, with the belt passing be- 
tween them. These legs are bolted to the block # 
which is securely fastened to the floor. The coil springs 
C assist in holding the brake shoe away from the 
wheel, and also keep the ends of the shoe from rub- 
bing. The brake shoe is connected by means of two 


drawbars D, one on either side, with the two bell 
cranks G which are screwed to the sides of the foot 
lever K. These bell cranks, drawbars, and brake shoe 
legs are made from %-inch band iron, 4 inch thick 
The foot lever is connected with the block A by 
means of a 6-inch strap-hinge J, as will be noted in 
Fig. 2 of the sketch, and the block H is securely fast- 
ened to the floor with lag screws. The coil spring / 
holds the outer end of the foot lever about three inches 
above the floor, and also assists in holding the brake 
shoe away from the flywheel, except when stopping 
the machine. The spring used was an old-fashioned 
bed spring, which answers the purpose very well 
The brake shoe, foot lever, and floor blocks should 








Flywheel brake. 


be made of hard wood if possible, but any kind will 
do the work. If desired, the shoe may be faced with 
a piece of leather belting, smooth side outward, which 
gives it a much better grip on the wheel 

This brake is very powerful on account of the lever- 
age obtained at the foot lever, and also because of 
the fact that the brake-shoe legs are not placed per- 
pendicularly, but incline somewhat toward the fly- 
wheel; thus when the brake is applied, the friction 
tends to force the shoe more tightly under the wheel 

With this device the machine may be brought to s# 
stop slowly, or in case of accident, almost instantly, 
by increasing the pressure upon the foot lever 


Repairs to a Cistern 
By J. W. Romig 
FRIEND of mine has a traction engine, and one 
4 Aday while on the road he found that he had very 
little water left. Just at this time they were passing 
an old deserted house whose cistern was about half 





Improvised cistern chain. 


full of water, but the rubber buckets were rotted off; 
so taking some cotton waste from the engine he made 
buckets with this, and got enough water to complete 
his run 


Workshop Notes 

To Sharpen Chisels. —Often one has chisels of awk 
ward shape, and no stone with which to sharpen 
them. If a piece of wood is cut to fit the chisel, it can 
be used in place of a stone, by dipping it in a mixture 
of oil and powdered emery, and then manipulating 
as an ordinary stone.—B. FrRANcIS DASHIELL. 

Soldering Galvanized Iron.—Raw soldering fluid is 
generally used on the soldering copper when it is de 
sired to solder galvanized iron. However, before com 
mencing to solder, it is desirable to dip the soldering 
copper while hot in a solution of sal-ammoniac and 
water. This will retain the tin on the point of the 
soldering copper, which would otherwise soon disap 
pear.—A. F. B. 
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Disposition of Guns in Dreadnoughts 


Foreign Navies are Adopting the American Center-line Plan 


ships of the all-big-gun type 
current 


total number of 


T hil 
nov for in the 


year, is exactly one 


building, or provided 


hundred Great 


bullit, 
Britain eads 
building 
followed 


States 


with thirty-two (which 


includes two iisers 
and Né Zealand ) 


and the United 


Australia 


at the oat of 


by Germany with twenty-one 


with twelve. Japan, having this year placed orders for 


no fewer than five ships of the type (one building in 


be laid down in Japan), has in 


Ru 1 


Engiand and four to 


eased he France, Italy and 
i the first-named ywer proposes as soon 

her total to twelve Brazil and Spain 
res Dre 


ileted 


possible 


adnoughts,”” two of the Bra 


each possesses 


liilan only and the list is completed 


with two ships on the 


ecently ordered in England 


} 


and Chili with two which are shortly to be placed out 


In this total of a hundred ships there are thirty-one 


Great 


line, but the wing pair are placed « across 
the deck amidships, while the last turret but one from 
ift is super-posed to fire over the aftermost. The 
result is that six guns can be fired ahead and eight 
aft is superposed to fire over the aftermost. The 
be covered by all ten guns. Over a large angle, how- 


ever, the fire 
board 
and the lengthy experiments which 
in 


ry 


By Percival A. Hislam 


Britain began to show 


the full-broadside argument. Its force was, 


r, admitted grudgingly, and a wavering effort made 
to combine a full broadside with a heavy fore and ait 
fir 
the 


Dreadnoughts,” 


and “Colossus” 
ships, like the 
turrets on the 


” “Hercules,” 
These 


three 


The “Neptune 
(Fig. 9) 
have 


result 


échelon 


side by the starboard turret, and vice 


were 


one. 


T 


the Mediterranean early this year are believed to 
have proved that the compromise is not a very happy 
At any rate, it has been abandoned in later ships 
‘Orion,” “Thunderer,” “Conqueror,” and “Mon- 


signs of being influenced 
how- 


were 
earlier 
middle 


of the port turret is masked on the star- 
versa, 


carried out 


arch” (1909-10 programme), and the “King George v..” 
“Centurion,” “Ajax,” and “Audacious” (1910-11 Pro- 
gramme), will have ten 13.5-inch guns in five turrets, 
all on the center line. The second from forward will 
be superposed, so that four guns will bear forward; 
and the same arrangement is repeated aft, the fifth 
turret being amidships (Fig. 7) 
fore, 


In these ships, there. 
Great Britain for the first time acknowledges 
the superiority of the all-on-the-center-line system 
which has been applied to American “Dreadnoughts” 
since the first was designed. The ten 14-inch guns of 
the “Texas” and “New York” will be mounted on this 
plan. 

The last of the known five-turreted ships are the 
Italian vessels “Conte di Cavour,” “Leonardo da Vinci,” 
and “Giulio Cesare.” In the case of the last two it is 
possible that the original design may not be adhered 
to, but they were all designed to carry, and the “Conte 
di Cavour” at any rate will be equipped with. thirteen 
12-inch guns arranged as shown in Fig. 11 of the dia- 
gram. There will be three three-gun turrets, one for- 

ward, one aft and one amidships, and 








whose details either have not yet been decided upon 
or are not yet known The policy cf 
secrecy sugurated Great Britain co 
A 

with her ploneer Dreadnought,” has /\ 
been followed by several other powers / | ' 
Germany conceals the particulars of her / \ 
ie’ urships very steccessfully, and | \ 
niy nine can be spoken of with any; \ 
ertainty Latterly, Great Britain has 
elaxed th poll and the only vessels } 
whose detail are uncertain are the | 
five of the 1911-12 programme Nothing 

known this year quintet cf | | 
lapanese ships except that they wil \ 
carry 1 neh guns; and other ships 
where similar lack of certain knowledgs 1 \ 
exists are the new American vessels to ” 
be laid down t vear (which, it is ex 
ected, will have ten 14-inch guns in 
two fwin and two triple turrets), the 
last two of th four Austrian vessels 


the Turkish and Chilian ships, and the 








Brazilia: Rio de Janeiro.” The last- 

named vessel was for some time re- 

ported to be designed to carry twelve 

14.8-Inch, fourteen 6-inch, and fourteen 

f-inch guns; but it has latterly been 

stated that she will after all be no more 

than a replica of the “Minas Geraes” 

and “Sao Paolo \ 

In the case of the sixty-nine ships b \/ 

whose principal details are known i 


wide divergence in the 
This 
fact 


some 


there is a very 


mounting of the main battery 
that 


with 


would necessarily follow from the some are 


armed with eight, some with ten twelve 


three thirteen heavy guns; but there 
differences 
number of guns 


“Dreadnought” to be 


and even with 


ire also considerabk even among ships 


with the 
The first laid 
jleted—the British ship of that name 


sane 
com 


and 
12-inch 


down 
has ten 


guns so arranged as to produce a broadside efficiency 
of 80 per cent (Fig. 10) Three turrets are on the 
center line, and so can bear on either beam; but the 
other two are placed abreast on the beams, so that 
each can bear on only one broadside. In a broadside 


angagement, therefore, two guns out of ten would be 


useless In spite of the obvious drawbacks of the 
arrangement, however, it was repeated in six later 
ships Bellerophor “Temeraire “Superb,” “St 
Vincent.” “Collingwood,” and “Vanguard’ and the 
resnit is that these seven ships, if they formed on¢ 
battie unit, would have no fewer than fourteen 12-inch 
guns out of seventy useless for a line-ahead action 
These seven British ships are the only five-turreted 
dreadnoughts which cannot dispose 100 per cent of 
thelr heavy guns on the beam. The American five-tur 
reted si Delaware North Dakota,” “Florida,” 
and Utah (Fig. 6) have all their turrets on the 
iddl. it with the result that these fou hip 
oul ne ten 12-inch guns apiece and forty in all, are 
equal in broadside action to five of the British ships 
mounting fifty 12-inch cuns ince only forty of t? °s¢ 
could be brought to bear n the beam We are not 
dealing here with seconda batter but the best five 
of these seven Britis! t ninety-two 4-inch 
il} told (twenty each in ft! Vincents,” and six 
teen in the “Bellerophons”), wh American 
vessels have sixty 5-Inch, whic! ullowing for the 
such greater power of the 5-inch gur in all prob 
bility a superior equipment I her later ve 
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Michigan, South Carolina (U. S.), 12-in. 





Lion, Princess Royal, Queen Mary (British), 15.5-in 

Inflexible Invincible, Indomitabl« Indefatigable, New 
Zealand, Australia (British), 12-in. 

Espana, Jaime |., Alfonso XIII (Spanish), 12-in. Von 
ler ‘Tann (German), 11-in 

Gangut, Voltava, Petropavlovsk, Sevastopol (Russian) ; 


Viribus Unitis, “Vv” (Austrian) ; Dante Alighieri (Ital 
ian), all 12-in Plan 3, with triple turrets, has been 
uggested for Russian ships 


l'elaware, North Dakota, Florida, Utah (U. 8.), 


exas, New York (U. 8.), 14-in.; Orion, Thunderer, Con- 
queror, Monarch, King George *., Centurion, Ajax, Au 
dacious (British), 15.5-in 

Plan suggested by Mr. James McKechnie (of Messrs 
Vickers) for 16,000-ton ship fitted with internal com 
bustion engin 

Neptune, Hercules, Colossus (British), 12-in 


Dreadnought. Bellerophon, Temeraire, Superb, St. Vincent, 
Collingwood, Vanguard (British}, 12-in 

Conte di Cavour, Leonardo da _ Vinci, 
(Italian), 12-in 

Wyoming, Arkansas (JU. 8.), 

Moreno, Rivadavia (Argentine) ; 
(Brazilian), 12-in 

Courbet. Jean Bart, France, Paris (French), 12-in 


Giulio Cesare 
24 


2-in 
Minas Geraes, Sao Paoio 


Kawachi, Settsu (Japanese), 12-in.; Nassau, Westfalen, 
Rheinland, Posen (German), 11-in.; Ostfriesland, Hel 
goland, Thuringen, Oldenburg (German), 12.2-in. 


THE DISPOSITION OF GUNS IN DREADNOUGHTS 


two twin-turrets will fire over the fore 
and aft turrets respectively. There will 
thus be a full broadside fire of thirteen 
12-inch guns, while five will bear ahead 
and astern. If this arrangement is not 
carried out in the other two ships ft 
will be to allow of the mounting of 
heavier guns It may be mentioned 
that the guns in the triple-turrets are 
arranged on two levels, two being be- 
low, and the third above and between 
them. In this way the breadth of the 
turret is saved at the cost of additional 
height 
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four- 
first 
“Michi- 


comparatively few 
“Dreadnoughts.” The 


There are 
American 
although 


A) 
‘ 
| r 
\ 
5 \ / 
J 
turreted 
course, the 
“South Carolina,” 
reasons they were not at 


\ were, of 

gan” and 
for various 
sea until after the British “Invincible” 
cruisers. The “Michigans” have eight 
12-inch guns in four turrets, two for 
ward and two aft, the one nearer the 
middle of the ship being superposed in 
each case (Fig. 1) The British “Th- 
vincible,” “Inflexible,” and “Indomita- 
ble” also have a nominally full broad- 
side (Fig. 3), two turrets being on 

11 the center line, and two en échelon 


amidships; but the latter (as in the 
“Neptune”) are so together that 
the are covered by eight guns is very 
small. In the “Indefatigable” this fault was to a cer 
tain extent remedied, by increasing the distance be 
these two turrets; but the authorities were 
finally driven to adopt the American system, and the 
“Lion,” “Princess Royal,’ and “Queen Mary” are the 
(Fig. 2). These ships have eight 13.5-inch 
guns in four middle-line turrets, the second from 
forward being superposed. Only two guns, therefore, 
can fire aft, as compared with six in the previous 
“cruiser-Dreadnoughts” built for the British navy. 

The “Indefatigable’ has been followed by 
Germany in the case of the “Yon der Tann” (cruiser), 
and by Spain in the battleships “Espana,” “Jaime IL.” 
and “Alfonso XIII.” The “Von der Tann” has eight 
11-inch guns and the Spanish vessels eight 12-inch; 
and in each the longitudinal space between the éche- 
loned turrets is much more than in the British ships, 
while the starboard turret, instead of the port, 18 
nearer the bows (Fig. 4). The British cruisers “New 
Zealand” and “Australia,” building for Pacific service, 
are similar to the “Indefatigable.” 

The other known four-turreted ships are equipped 
on the triple-turret system, which has lately come 
into considerable vogue. All are armed with twelvé 
12-inch guns, their names and nationality being: 
“Petropavlovsk,” “Poltava,” “Sevastopol,” and “Gat- 
gut” (Russian), “Dante Alighieri” (Italian), and 
“Viribus Unitis,” and a vessel at present known a8 
“Vv” (Austrian). It has been rumored that in the case 
of the Austrian ships two turrets will be superposed, 
but this lacks confifmation (Fig. 5). 

“Dreadnoughts” with six turrets are again compar® 
tively few in number, but present some striking 
contrasts. The American “Wyoming” and “Arkansas” 
have twelve 12-inch guns in six center-line turrets 
two forward and four abaft of the superstructure 
( Continued on page $25,) 
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Abstracts from Current Periodicals 


Phases of Science as Other Editors See Them 


Atmospheric Pressure in Past Geological Ages 
HE modern development of aviation suggests the 
question whether the atmosphere of the earth was 

denser during the carboniferous epoch than at the 

present day. 

This subject is briefly discussed by a writer in 
Cosmos, whose remarks we reproduce here. 

“Among the animals which people the earth we find 
representatives of all sizes, from the microscopically 
small animalcule to the great elephant. But within 
the limits of any one species the scale upon which 
the individuals are built does not differ very mate- 
rially; we do not, for example, find specimens say ten 
times larger than their adult congeners. 

“It is easy to show good mechanical and physical 
reason why this should be so. Consider two birds, 
geometrically similar, such as two swallows for ex- 
ample, and imagine the second to have ten times the 
normal size. This bird will then have all its linear 
dimensions ten times as great as the normal bird, 
while the surfaces will be one hundred times as great. 
In this way all the cross sections, the thickness of 
the muscles, especially of the wing muscles, being 
increased one hundred fold, we may safely take it 
that the strength of the bird will also be increased 
in the same proportion. But on the other hand, it 
must be remembered that the volume, and hence the 
weight of the body, will be increased one thousand 
fold. Thus this large swallow, built on ten times the 
normal scale, would find itself quite unable to rise 
into the air or to sustain itself there, for it is rela- 
tively ten times less strong than its congeners: with 
muscles one hundred times as strong as theirs it is 
called upon to perform one thousand times the work. 

“As a matter of fact, an examination of the flight 
of different kinds of birds having approximately the 
same form shows that flight becomes more and more 
difficult as the weight increases; large birds substi- 
tute as far as possible sailing flight (which is the 
characteristic motion of our aeroplanes) for flapping 
of the wings. Thus the size of animals capable of 
flight has an upper limit, and this seems to be reached, 
in the present state of nature, by the large birds, so 
far as sailing flight is concerned, and by the large 
insects, so far as flight by wing vibration is concerned. 
“And yet in past ages much greater animals have 
flown. One reptile of the group Pterodacty] had a 
span of over thirty feet, which exceeds that of a racing 
Blériot; this creature lived during the cretaceous 
period and flew as far as 90 miles inland. Certain dra- 
gon flies of the carboniferous era measured over three 
feet from tip to tip of their outspread wings. Under 
present conditions it would be quite impossible for 
these creatures to fly. The most natural supposition 
is that in the times when these creatures flew through 
the air, the atmosphere had a greater density than it 
has at present. This is the conclusion reached by 
Mr. Harle. In the estimation of this paleontologist, 
the existence of these great flying animals during 
cretaceous and carboniferous times indicates that at- 
mospheric pressure at that time was greater than at 
present.” 


The Autogenous Cutting Process in Handling 
Wreckage 


OR some time past, the well-known autogenous 

fusing process (oxy-acetylene blowpipe) has been 
used with great success for clearing up wreckage 
after fires, explosions, and similar accidents. An in- 
teresting case occurred in a town in Germany, where 
a schoo] building in the course of construction col 
lapsed, burying a number of workmen under the 
debris. As good fortune would have it, an oxy-hydro 
gen cutter happened to be available in the immediate 
neighborhood, and with its aid the iron parts were 
cut through in short order, and the workmen were 
extricated from their hazardous pr‘son. 

The importance of the oxygen blast is, of course, 
still greater in cases in which the construction is en- 
tirely made of iron. Thus, for instance, it was very 
extensively used in clearing up the wreckage after 
the collapsing of a large gasometer in Hamburg in 
December, 1909. 

The lightning rapidity of the cutting burner is of 
Particularly great utility in the case of railway dis- 
asters, where it is essential that the work be per- 
formed as quickly as possible so as to clear the road. 
At the present day, numerous railway corporations 
have adopted autogenous cutters as a part of the 
equipment of their wrecking cars. Municipal fire de- 
partments also have installed this apparatus. 

In Germany the process is almost universally car- 


ried out with hydrogen and oxygen instead of acety- 
lene and oxygen, because the hydrogen is readily com- 
pressible into steel bottles, while acetylene cannot be 
thus stored without special precautions, since it is 
liable to explode. 


The Kodophone 


T is very desirable for an aeronaut to know the 

vertical velocity of his balloon, relatively to the air. 
Instruments for indicating this relative velocity have 
been invented by Neumann and byeLentz. The name 
Kodophone has been given by 
Lentz to his instrument, which 
is described as follows in Pro- 
metheus: A small windmill is 
suspended from the balloon, 
with its plane of rotation hori- 
zontal, in the manner indicated 
in the diagram. The windmill 
is connected by wires with two 
electric bells of different pitches 
and a battery, contained in a 
ease which is attached either to 
the side of the car or to the sus- 
pension ring above the aero- 





Kodophone naut’s head. The connections 
attached to are made in such a manner that 
balloon. one bell sounds when the bal- 


loon rises, and the other when 
it sinks, relatively to the air. The velocity of relative 
ascent or descent is indicated by the length of the 
interval between successive strokes of the bell. This 

















The Kodophone. 


automatic device is especially valuable at night and 
at any time when the aeronaut’s attention is distracted 
for any reascn. 


A Practical Manufacturer on the Synthesis 
of Rubber 


N the May number of the new journal Kunststoffe, 

Dr. Gerlach-Hannover, a practical rubber manufac- 
turer, makes the following statement: 

“The problem of producing caoutchouc synthetically 
has been solved. But just as in the case of indigo 
20 years elapsed before the synthetic product was suc- 
cessfully launched, it will take at least 20 years before 
synthetic rubber will make its appearance commer- 
cially. It will take perhaps longer with caoutchouc 
because the physical properties of this material are 
not as well known as those of indigo. The high price 
of the natural product stimulated research and, after 
the pioneering experiments of Harries, the Elberfeld 
Farbenfabriken have finally succeeded in producing 
larger quantities of a product derived from a mate- 
rial closely related to isopren. At this stage of the 
development it was found out that there exist many 
sorts of rubber which are near relatives, but still 
possess different characteristics. 

“The first synthetic caoutchouc which was placed 
at my disposal, for example, did not unite with sul- 
phur and had a leathery appearance. This was not 
to be wondered at, as there are known some varieties 
of natural caoutchoue which cannot be vulcanized. 
Soon another sort of rubber came to my notice which 
showed better affinity for sulphur, but still could not 
be perfectly vuleanized. Above all it lacked elasticity. 
Soon, however, larger quantities of a third sort were 
submitted to me which to my great astonishment 
showed all the exce!lent properties of natural rubber. 

“But now the question arises whether this material 
of the Elberfelder can be economically produced on a 
large scale and may thus become a danger for natural 
rubber. It cannot be denied that the substance, which 
possesses good qualities, can be utilized for practical 
purposes. Its price is not high but it is a complex 
question to decide whether this synthetical product 


will become a danger to natural rubber. All kinds of 
economical and commercial conditions must be taken 
into consideration. One thing, however, is certain, 
that synthetic rubber will soon be a commercia! arti 
cle.” 


Highway Engineering as a Profession 
A CCORDING to Prof. Arthur H. Blanchard, who re- 
cently lectured before the Society for the Promo- 
tion of Engineering Education, the technical graduate 
who is attracted to highway engineering has severa! 
more or less well-defined fields open to him. These 
are: 

“The highway departments of municipalities and 
towns; those of States, counties and parks; the en- 
gineering organizations of contractors; and the engl- 
neering and sales departments of companies dealing 
in materials and machinery used in highway work. 
In city and town work matters relative to the con- 
struction and maintenance of streets and pavements 
compose the bulk of the work assigned to the highway 
departments, together with more or less road en- 
gineering problems. With State, county and park de- 
partments, the construction and maintenance of all 
types of road surfaces and bituminous pavements con- 
stitutes 90 per cent of the work of such organizations, 
while certain problems in street pavements and high- 
way bridges have to be dealt with occasionally. The 
prevailing idea, however, that the two fields just men- 
tioned are easily separable, and that the preparation 
for one should not be the preparation for the other 
is essentially wrong. Since the lines of demarkation 
between the above fields are rapidly becoming obiit 
erated, the successful highway engineer of to-day, 
whether engaged by the city or State, must have a 
comprehensive knowledge of all branches of highway 
engineering and allied subjects. Otherwise it is obvious 
that it will be impossible to follow that important 
principle of economics of highway eng'neering, the 
adaptation of methods and materials to local con 
ditions. 

“In contemplation of these opportunities, the essen 
tial prequisites of a successful career as a highway 
engineer must be given due consideration in order that 
the future prospects offered by this field of engineering 
may be thoroughly understood.” 

Prof. Blanchard recommends four years’ training 
in a course in civil engineering, practical experience 
in both field and office in connection with the con- 
struction and maintenance of roads and pavements on 
a system of highways, and the acquisition of knowl- 
edge along certain lines of particular value to the 
highway engineer, by which last is meant knowledge 
of the economics of highway engineering, materials 
of highway engineering, management engineering, 
highway laws and systems of administration, mechan- 
ical appliances used in highway engineering, highway 
bridges and culverts, road and street surveying, draft 
ing and designing, methods used in road materia! 
laboratories, advanced dynamic and structural geology, 
lithology, petrology and petrography, processes of in- 
dustrial chemistry, methods of testing bituminous ma- 
terials and the interpretation of results, and finally 
advanced highway engineering covering the most re 
cent practice throughout the world in the construc- 
tion and maintenance of all kinds of roads and pave- 
ments. 

The problem before the educational institutions of 
this country is that of determining by what method 
the subjects outlined above can be offered upon a 
practical basis. Prof. Blanchard does not favor a 
four years’ undergraduate course in highway engineer- 
ing, partly because undergraduate students are no! 
sufficiently mature to acquire the benefits which should 
be derived from a combination of practical experience 
and specialized knowledge. 

The most practicable plan is to arrange a definite 
course of instruction as a unified graduate course 
based on the assumption that the technical graduates 
enrolled for the master’s degree will hold undergrad 
uate degrees in civil engineering. If the graduate in- 
struction is to be given in the period from about 
December 1st to about April 1st, it will be possible 
for practising highway engineers, especially first, sec- 
ond, and third-year graduates, to use the winter period 
advantageously in acquiring advanced knowledge under 
favorable circumstances. 

Columbia University wil! offer a course next year 
which will cover the field of subjects referred to In 
Prof. Blanchard’s paper, and will, in amount, be suffi 
cient to satisfy the requirements for the master’s 


degree 


oS EAD PN ROSIE, 








Some 





LMOST the 


is discovered 


comet 


give a detailed account ol! 


n luring the ensuing month, the 


have 
the omet’s place for the 


ek and this is not always forthcoming 





t is indeed usually culated by 
net has been in sight for a week, and 
ted b the end of this for two or 
| ese pI nary orbits ar 
it rt ad ffi« ‘ ty may in illus 
nding the exa e and position 
h is through three points 1. B, and 
und nearly but not quite in line 
é at the position of the point B has 
and that a slight error has been mad 
?’ instead of its real position, our ¢ alcu 
lead us to the circle A B’ C D’ instead of 
t 1 BCD Within the region covered 
1 observations, the two circles will be 
ther. but outside this region they will 
ye another 
i rat 
nat A pro 
n ilculat 
rbit iT 
is this 
ug nuch 
ted It ‘s, 
t « that 
i yne of 
pp ns of 
which the 
i based 
in enor- 
rror when 
ade 9) 
i f the 
wher the 
after an ‘nH 
t times 
nor than 
\ he o j 


iproved dete! 
the orbit 
our dia 
evident that 
werved the 
wo or three 

n the circle 


g newly discovered comets, appearing 


lay sometimes appear vague 


mentioned last month, is a case in 


tance 0. the early estimates cf 

to have been too low The comet 

visible to he naked eye but 

prett vell determined, perihelion 

nea he end of October, at a dis 
on yn from the sun 

lay yf e month it will be visible 


ky, though the moon, then in her 
ill interfere t ) vation. There 
to be no difficult) entifying the 

[ ie comet with a f ] 
nasse betweer i é 4 


ions would At 11 o'clock: Sept. 6 
the position At 10% o'clock: Sept. 14 
le with At 10 o'clock: Sept. 21 
iracy ) 
asons S 
ather than 
n an ephe 
nz a comet's osition till the end of a 
available by the 15th or 20th of the 
th; and th explains why the predi 


on the way 


SCIENTIFIC AMERICAN 


——— 
—= 


October 7, 1011 











Difficulties in Plotting Comets’ 


By Henry Norris Russell, Ph.D. 


the sun, and for a few days will be visible both in the 
evening and the morning, low in the northwest after 
dark, and low in the northeast before dawn At the 


time of perihelion, toward the end of the month, 
will be in Virgo, rising more than two hours before 





Slight shift of B makes very different curve 


the sun, and should be a fair 
when the 


y conspicuous object after 
new moon morning skies are dark 


rHeE HEAVENS 


At the hour for which our map portrays the 1p 
pearance of the sky the Milky Way forms a vast arch 
passing almost through the zenith Along this are 
nany fine constellations—Sagittarius, low in the 


= Outhern Horizon 





At 91% o'clock: September 29 


NIGHT SKY: SEPTEMBER AND OCTOBER 


southwest; Aquila, well up in the same quarter; Cyg- 


nus, almost overhead, but a little west of the zenith 
Lyra, west of this; Cassiopeia, high in the northeast: 
the less conspicuous Cepheus, just above the Pole 
star; Perseus, at a moderate altitude in the northeast; 
and finally Auriga, just rising below him 

The Great Bear is low on the northwestern horizon, 
and the Dragon, coiling around the Little Bear, is 
higher up Boétes has almost set in the northwest, 


and Corona is very low Hercules is a little higher 


I toward Lyra. Ophiuchus and Serpens are 
few stars in the west 
dull region 


isolated star 


also represented by only a 


Capricornus and large, 


n the 


Aquarius fill a 
them is an 
from its very loneliness seems all] the brighter, 
This is Fomalhaut, the only conspicuous object in the 


southern sky selow 


which 


constellation of the Southern Fish. A nearby hori 
soptal line of five stars of the fourth magnitude, not 
shown on our map, but visible easily enough on a 


es 


The Heavens in October 


Orbits 


lear night, form the remainder of the constellation 

Fomalhaut is of some interest as being within a 
measurable distance, though not one of the very near. 
est stars. Its parallax is 0.14 second, corresponding 
to a distance of 26 light years, and its actual bright. 
ness is about fifteen times that of the sun. 

Below Fomalhaut, and now on the meridian, ig the 
group of Grus, the Crane. Its two 
brightest stars, of the second magnitude, barely rise 


far southern 


above the horizon of New York, but it is a conspicuoys 
latitudes. The great square of 
Pegasus is close to the zenith, on the southeast. An- 
dromeda is just to the left with Triangulum and Aries 


constellation in '~wer 


below her Taurus is rising, a little north of east, 


Cetus and Pisces fill the southeastern sky 


THE PLANETS 


Mercury is morning star until the 23rd when he 
passes behind the sun, and becomes evening star. He 
rises about an hour and a quarter earlier than the sun 
at the beginning of the month, and should be fairly 
easy to se¢ By the 15th he is lost in the sun’s rays, 
until half 


Venus is 


and remans so November is over. 

likewise a 
morning star, but is much 
farther from the sun, and 
exceedingly conspicuous— 
reaching her greatest bril- 
liancy on the 21st. She 
rises about 4:15 A. M. on 


the 1st, and just before 3 


A. M. on the 31st. At1 
P. M. on the 18th she is 
in conjunction with the 
moon. Though 7% de 
grees south of the latter. 
she can then be easily 


with the naked eye 


brightness 


found 

her great 
making her clearly visible, 
even at noon 

Mars is in Taurus, not 
far from Aldebaran, rising 
about 8:30 P. M. on the 
Ist, and 6:30 on the 31st. 
He is steadily approaching 
the earth, and by the end 


Horizon 


. of the month is less than 

7 fifty million miles distant, 

= which makes him appear 
very bright. 

Jupiter is evening star 

at the beginning of the 

month, setting about 7 

P. M., and too near the 


sun to be easily seen. As 
through con- 
23rd, ke 
invisible 
later in the month. Saturn 
Aries, approaching 
opposition He rises be- 
fore 7 P. M. in the middle 
of the month, and is well 
seen before midnight. 


he passes 
junction on the 
is practically 


is in 


At 9 o'clock: Oct. 7. 
At 81, o'clock: Oct. 15. 
At 8 o'clock: Oct. 22. 


Uranus is in quadrature 

with the sun on the 19th, 
and can be observed in “he 
west in the early evening 
Neptune is in a similar 
configuration, on the other 
side of the sun, on the 
in the morning sky. 
P. M. on October 7th, in her 
last quarter at 7 P. M. on the 14th, new at 11 P. M. 
on the 21st, and in her first quarter at 2 A. M. on the 
30th She is nearest us on the 11th, and farthest 
away on the 27th. The present new moon is marked 
by an annular eclipse of the sun, visible along a tract 
passing from the Aral Sea through Turkestan, Tibet, 
and southern China, thence through the southern part 
of the Philippines, and over New Guinea. Asa partial 
eclipse it will be visible over all southern Asia and 
Australasia from India to Siberia, and from Japan to 
southern Australia. 

Besides the conjunction with Venus on the 18th, al 
ready mentioned, the moon passes near Saturn on the 
10th, Mars or the 11th, Neptune on the 14th, Mercury 
on the 2ist, Jupiter on the 23rd, and Uranus on the 
29th, none of the observable conjunctions being close. 

Princeton University Observatory. 


17th, and is visibk 


The moon is full at 11 
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The whole arrangement is such that the 
: : combined telescopes may be simultaneously 

NE of the handiest tools in working | directed on the same target, the range 

around a house or small shop is ®/ finder forming the base of the triangle, | 
goose-neck, such as shown - the accom- having at its vertex the object, the range 
panying sketch. It is practically a small) .¢ which is determined by measuring the 
crowbar, pointed at one end to form & | parallax. 
pinch bar and returned at the other end | The operation is exceedingly simple. To 
to form a claw which can be used for make an observation the observer grasps 
the handles and directs the instrument 


A Goose-neck 


The advantages claimed for the finder are: 

First. Only one observer required. 

Second. The range of moving objects 
can be continuously observed. 

Third. It is not essential in the types 
suitable for infantry and cavalry that the 
instrument be level when taking observa- 


tions. 
Fourth. It can be used at night to take 
the range of distant lights. 





P toward the object whose distance is to be| Fifth. Rapidity of operation—30 seconds 
4 ascertained, holding the range finder hori-|or less being all the time required for 
7 zontal with the line of object. determining a range. 
ysl In the right eye-piece are placed two Sixth. It can be used from cover and 
FA c mirrors separated by an extremely narrow | from a prone position so that the observer's 


horizontal line. Supposing the object 
selected is a flag staff, the picture pre- 
sented to the observer will be that of a 
broken column the upper part of which 
has been moved to the left. 

In the case of looking at a tall building, 
the picture shown resembles nothing more 
than one brick overlapping another. 

This distortion is due to the lack of 
coincident focus between the two tele- | 





A goose-neck. 


scopes; that portion of the image shown 
It is easily |in the upper half of the field having been 
made, inexpensive, can be used in many | formed by the left hand telescope, while 
ways and will be found especially useful | the lower portion of the image is formed 
in moving stones or other heavy objects, | by the right hand telescope. 

prying timbers apart, opening boxes, The next procedure is to bring these 
wrecking small buildings and in a hundred | broken lines into plumb, which is accom | 
other ways in which a small, easily handled | plished by means of a large screw having 
crowbar can be used to advantage. a milled head placed near the tripod head | 
and so situated that it may easily be} 





pulling nails or small spikes. 





A New Range Finder , ; ' 
|finger of the right hand while grasping 


ge accompanying illustrations convey |the handle. This screw, when turned to 
a very fair idea of the appearance of | the right, causes the upper half of the 
the Barr and Stroud range finder, at| image to move to the left and its parts to| 
present used in the British army and now separate; when the serew is turned to the 
undergoing a series of tests by officers of | left the two halves of the image are brought | 
T . > stati > © y ° ° 
the United States army, stationed at Fort together, so that the perpendicular lines | 
On, FCxas, or coincide at the dividing horizontal line 
Sam Houston Texas, with the view of 1 the dividing } ntal liz 
determining what advantages, if any, it/ and all distortion disappears. 
possesses over the Weldon instrument as| When this is done the correct distance 
ell : ene may be read through the left eye-piece, 
The principal claims of superiority of | where a series of figures in yards appear 
the Barr-Stroud finder over other imstrU-| on the surface of a wide disk, the scale 
ments of similar nature are its portability, having moved according to the direction 
absence of all delicate mechanism, ease of 


used by our own government. 


in which the operating screw head was 
manipulation and the fact that it obviates | turned. 

all necessity of the services of more than It will be seen therefore that the correct 
|range always depends upon bringing the 

The invention of the range finder was | two halves of the image into exact align- 
the outcome of a public advertisement, ment at the line separating the two mir- 
issued by the British War Office in 1888, 
for an instrument which would fulfill cer- 
tain specified conditions. 

In the working out of the design for the 
finder it was sought to make the accuracy 
of the instrument, so far as possible, inde- 
pendent of the precision of such mechani- 
eal parts as micrometer serews or any 
delicate mechanism which might become 
worn or deranged through hard continued 
service.- This has been accomplished by 
the employment of a translatable deflect- 
ing prism to which the scale is directly 
attached. 

As originally produced, however, the 
range finder fell far short of fulfilling 


one man to establish a measured base. 





rors. 




















Mounted on a tripod. 


whereabouts are not disclosed to the 
enemy. 

These range finders are made in sizes 
varying from those having 15 and 12 foot 
bases, for use on ship board and in sea 
coast forts, to an instrument with a 4 foot 
6 inch base, for field artillery, down to 
those intended for infantry and cavalry, 
having bases of only 32 and 26 inches. 


It is the last and most portable model | 


which may be carried in a case and slung 
over the shoulders that officers are now 
experimenting with at Fort Sam Houston. 


Its length over all is only 30 inches and | 


its weight 714 pounds. 
The instrument may be used mounted on 


a light tripod or it may be used while | 
standing erect with the aid of a light steel 


rod, the base of which rests in a socket 
earried in a belt and supported by shoulder 


manipulated by the thumb and _fore-| braces, or by lying in a prone position upon | C 


the ground. 

The claims as to ease of manipulation 
coupled with accuracy appear to be well 
founded. 


| the loeal fire regulations require that the 
| tanks, when installed, be located a given 
number of feet from any building. The 
writer's attention was called to a eover 
and guard for the pumping devices.of such 
a tank which protects the pump and pre- 
vents any unauthorized person from tam- 
pering with it. 
at the bottom and of such size and shape 


It consists of a box. vupen 





A gasoline tank and pump for 
automobilists. 





as to fit over the pump. Near the bottom 
of the box are two opposite slots, A, 
reinforced by metal plates B and a bolt 

with a head at one end; an opening 
| near its other end is passed through the 
| slots A and secured by a padlock. This 
| bolt C passes when the box is fitted over 


Upon one day of the tests 4 | the pump below a bar £ which extend 


sturcht . . maa eaka . 1 sense . ’ ‘ . 
civilian spectator was asked to find the| petween the filling pipe F and the dis- 


range of a building, distant nearly three 
miles. Within about 15 seconds he an- 
nounced a result, which was only 140 feet 
out of the way, according to the calcula- 
tions made by Col. Brown himself. Another 
spectator, measuring the distance across 
the parade grounds to the barracks, gave 
the correct reading (392 yards) at the first 
attempt. 


A Gasoline Tank and Pump for 
Automobilists 

ANY automobile users install gasoline | 

’£ tanks with pumps, in their yards, adja- 

cent to their private garages. In some places 





| pensing or pump pipe G of pumps of the 
Bowser type, and so locks the guard box 


|over the pump. The box, such as shown, 


| has been in actual nse for several months 


and has proven satisfactory in ever) 
| respect. 


Notes for Inventors 


Cloth Pinions.—Cloth pinions are highiy 
successful devices for reducing the noise 
and increasing the life of power transmis- 
sion gearing. Metallic gearing, especially 
steel, is always more or less noisy in opera 





tion, the noise becoming particularly trou- 
blesome in the case of high speed gear 
trains. Furthermore, iron or brass gearing 
has not sufficient elasticity to successfully 
withstand the shocks or back lash caused 








| 
| 
| 


Supported from a belt at the waist. 








expectations, due principally to the diffi- 
culty of making the optical parts, which 
are of exceedingly novel design. It was 
only within the past few years, when the 
quality of optical glass procurable had 
reached such a state of perfection, that 
the instrument was accepted. 

In construction, the range finder con- 
sists of two telescopes of twelve powers 
each incorporated in a common tube, 
something over two inches in diameter, 
leather covered and closed at both ends. 

The light through each telescope is 
admitted through a square-shaped aper- 
ture near each end of the barrel, the lenses 
contained therein being protected from 
dust and other injury by a steel sleeve 
rotating over the aperture. The light ad- 














hy means of reflectors along the inside of 


the tube to the eye-piece. A NEW RAN 





The range finder in use. 


GE FINDER 


by the torque variations incident to the 


| operation of machine tools such as punches 


shears, planers, ete In order to overcome 
these drawbacks, various kinds of nen- 
metallic substances, such as rawhide and 
paper, have been used instead of brass and 
east iron for one or more members of gear 
trains, but the results have been only 
partially successful. As a rule pinions 
|made of such substances were not suffi 
| ciently impervious to moisture or unaf- 
fected by exposure to heat, and in the case 
of rawhide were liable to injury hy rats 
and mice when kept in stock. In the cloth 
pinions developed by a prominent electric 
company, these defects are entirely elimi- 
nated, both by the nature of the material 
and the method of construction employed. 
The blanks from which the pinions are 
eut consist of a filler of cotton cr similar 
material confined, at a pressure of several 
tons to the square inch, between steel 
“*shrouds”’ or side plates, the whole struc- 
ture being held together by means of 
| rivets, or, in case of very small pinions, 
i by threaded sleeves After the teeth are 
eut, the cloth filler is 
oil. Cloth pinions are entirely 


impregnated with 


impervious 


}to moisture, unaffected by changes in 
| atmospheric conditions, and ahsclutelh 
'vermin proof. Cloth pinions have a wide 


jrange of application. ‘J particu 
' larly suitable for uss t! hafts of back 
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geared motors employed for driving lathes, 


planers, drill presses, shears, punches, and 
other machine tools; for loom and spin- 
ning frame drive in cotton, silk, worsted, 
carpet, and textile mills in general; for 
operating pulp and paper mill machinery; 
for driving printing presses, and for the 
vaive, ignition and timing gear trains of 


automobile and other types of internal 


combustion engine. 


The Deplorable Fertility of the American 


recent meeting of the 


Supply 


Inventor..-At a 

National Electric 
adidress was made by one of the members, 
the American 


deplering the fertility of 


inventor, which, it is claimed, makes 
material antiquated before it can be dis- 
posed of by sale It is necessary to pur- 
chase material in quantities in order to 


get much of a profit, but before this can 


he disposed of there are new devices and 
features on the market which are preferred 
Why 


system instead of damning the 


to earlier patterns not devise a 


new selling 


inventor? Perhaps some thoughtful inven- 


tor wul help this human back-number out. 


Another Lamp Filament Patent.——Car! 
Welshach just 
manufacture of 
The 


gases. occluded in filament 


Auer von has secured a 


patent on the electric 
lamp filaments process provides for 
eliminating the 
containing a metallic oxid and osmium by 


slowly bringing the filament up to a tem- 


perature sufficient to drive off the gases, 
but below the reduction temperature of 
the oxid, and finally increasing the tem- 
perature to white ineandescence, and 
partiaily reducing the oxid 

Recent Reissues.—On August 15th, 
1011, four reissue patents were granted. 
In all four cases the reissues issued to 

ignees and the assignee in each case is 


a corporation 


Foods. 
1,001,045, 


Battle Creek Patent Three 
patents, No. 1,001,044, 1,001,- 
149, for food compounds, and one patent, 
No. LOOL.050 food product, have 
heen issued to Dr. John H. Kellogg of 
Battle ¢ Mich. The compound of 
the first includes gluten, legumes 


for a 


reek 
patent 
second sub- 
the 
being cooked 


products, while the 


the 


and yeast 


stitutes nuts for legumes, com- 


pound in each case into a 
homogeneous mixture of fibrous consistency 
flavor. The compound in 
1,001,149 


east products, while the patent 


meat-like 
No 
potato and 
1,001,050 combines casein, gluten, oil and 


eid 


patent includes gluten, 


a yeast product, the mixture in each case 


having a meat-like flavor. 


Another Ozone Patent.—The distribu- 
tion of ozone is the object of an apparatus 
patented, No. 1,001,038, to Frederic Georg 
Rheydt, Germany, assignor to 


The 


with a 


Janich of 


Otte von Miihimann of Brussels. 


apparatus comprises an ozonizer 
diseharge conduit opening in front of the 
blades of a fan, with a funnel-shaped sereen 
between the blades and the discharge con- 
duit, a seeond sereen being fitted to and 
spaced from the first sereen and the con- 
cuit opening into the space between the 


2cTEETIS 


From the 
providing 


Bad 


dental 


Breath Away 
appliance, 


Blowing 
Dentist. 
means whereby a flat blast of air will be 


4 
delivered between the face of the patient 
and that of the operator, thereby prevent- 
ing each from inhaling the other's breath, 


has been patented, No. 1,001,362, to 
Charles W. Davidson of Jefferson City, 
Mo 

4 Woman [nventor.— Women frequently 
invent devices for domestic use. This is 
true in the case of Mary M. Clarke of 
Des Moines, lowa, who has secured a 
patent, No. 1,000,073, for a fish-sealing 
tool which has a handled scraper with a 
reticulated or wire screen guara extending 


cTaper t! 


im both direetions bevond the 
latter being shown as formed with a num- 


ber of serrated scraping 


Jobbers, an} 


blades | 


Col. Krag in America.—Col. Krag of 
Norway, inventor of the celebrated Krag 
rifle, is making an extended visit 
country and called at the Patent Office in 
Washington and was shown the interesting 
features of that branch of the government. 


The great inventor is a man apparently in | 


the sixties, well preserved, and is greatly 
delighted with the courtesy and the hospi- 
| talities which have been extended to bim. 


| The Government Advertises a Patent.— 
| It is not often that a government publica- 
tion exploits and advertises the sale of a 
patent, but a recent government publica- 
tion, after describing an invention some- 
in detail, concludes with the follow- 
“The inventor is on the 
rights in 


what 
ing paragraph: 
point of selling his French 
invention, and application has been made 
United States The experi- 


were 


for a patent. 


ments witnessed by the editors of 
the three Havre daily newspapers, several 
the 


other authorities who signed a certificate 


members of municipal council, and 


A sample of the new 
firms 


i of proof. 


| 


interested which 


the name of the 


loaned to 
giving here 


will be 
apply to the 
government office).”’ 


Synchronously Operated Musical Instru- 
ments.—Samuel S. Waters of Washington, 
D. C., has patented, No. 1,002,100, means 
for synchronously operating two musical 


instruments, in which a movable record 


for one instrument 


proportional speed and the record for the| Anacortes, Wash., provides in a patent, 
| other instrument is caused by said member | No. 1,002,847, a float, surrounding the pile 
» move at all times at a speed propor-| so it will rise and fall with the tide, and a 
| tional to the speed of the record of the} brush is connected with the float so it will 

The patent is assigned to} move along and brush the pile as the float 


jt 


| first machine 


ithe Aeolian Company of New York city. 


| A Stand for Assembling Automobiles. 
| 





619, to Howard E. Coffin of Detroit, Mich., 
and supporting 
axles and the main elements of the frame 
separately and in their normal relative 
positions and means for lowering the sup- 
from the assembled 


includes means for 


port to disengage it 
vehicle to rest the latter on its wheels so 


the vehicle, when assembled, can move off | 


on its own wheels. 

General Electric Company Patents. 
Among the patents i ued August 29th 
1911, *.e eleven issued to the General 


Eleetne Comnany, the inventors including | 
Baumgardner, | 


Elihu Thomson, Conrad 
Fred B. Corey, Allen A. Tirrill, Howard K. 
Sargent and Kennett F. Kingwell. 
| A New Pavement.—We do not always 
realize that the pavements we walk or ride 
on may be patented. A patent, No. 1,001,- 
695, to August E. Schutte of Newton, 
Mass., is for a pavement consisting of a 
layer composed of stone, and 
cemented together with relatively pure 
Portland cement, with the spaces between 
stones filled with bituminous 


coated 


th coated 
cement. 

A Gas-driven Locomotive.—In a loco- 
motive patented, No. 1,001,703, by Arnold 
|Stucki of Allegheny, Penna., is provided 
|a suitable unit frame, earried by the loco- 
motive wheels, and this frame is provided 


and with an internal combustion engine, 
connected with the producer, adapted to 
drive the locomotive wheels. An air pump 
is also carried by the unit frame and is 
ladapted to start the engine. 


A Queer Coffee Pot.—In patent No. 
1,002,819, to Franklin V. Brooks of New 
York city, is shown a coffee-making device 
in which a coffee pot and a boiler, side by 
side, are pivoted so they can swing to 
bring one or the other over a heating lamp. 
The boiler is held over the lamp until the 


water is transferred from the boiler to the | 


coffee pot, when the weight of the wacer 
vill operate automatically to swing the 
coffee pot to a position over the lamp. 


A New Kind of Box Kite.—Patent No. 


to this | 


moves a member at a} 


A stand for assembling vehicles, such as| jit can be distributed to the surface of the 
automobiles, has been patented, No. 1,001,-| pile. 


the | 





1,003,062 has been issued to Albert O.! 
Paulson of Los Angeles, Cal., for an air 
ship characterized by a pair of box kites 
fore and aft and connected together and 
mounted with an edge at the top and 
| bottom and having the lower corners cut 
|away to admit air. Horizontal sustairing 
surfaces are provided on each kite. 





Making Flour by Steam.—A new process 

of making flour or meal is presented in 
| the patent, No. 1,002,990, to Charles 
Herendeen of Chicago, in which steam is 
| injected into a mass of cereal to disrupt 
| the starch after which the 
| dried by passing it through blasts of air, 
land is then ground into flour or meal of | 
fineness. 


cells mass is 


any 


the | 


A Novel Amusement Device.-—William 
C. Sanford of Kent, Wash., has patented, 
No. 1,002,874, an amusement 
the form of a transparent barrel having a 
and an invisible outlet by 
the be emptied 
while the The 
barrel is suspended by a number of lines 
the hollow 


nects at one end with the invisible outlet, 


dey ice in 


visible outlet, 


which receptacle may 


visible outlet is closed. 


and one of lines is and con- 


other end leads to a suction 


pump, placed out of sight, and which can 


while its 


be operated to pump the contents of the 
barrel. | 


Pile Cleaner.—For pro-| 
Hubbard of 


An Automatic 
Charles N. 


tecting piles, 


moves up and down. A quantity of a 


| suitable preservative is carried by the float 
pipes to the brush so 


}and conducted by 


A New Twist Drill.—The Hoefer Manu- 
facturing Company of Freeport, IIl., as 
essignee of Frederick W. Hoefer, has 
secured a patent, No. 1,002,846, for a 


alter- 
shank 


twist drill whose shank is twisted 
nately in opposite directions, the 


being so twisted from a flat bar. 


| Legal Notes 
| 


Conflict Between Commissioner's Deci- 
sion and Bill in Equity.—The Assistant 
Patents, Mr. Tennant, 
|has decided in the case of Melntyre v. 
Perry that where, after a decision on 
| priority by the Court of Appeals of the 
| District of Columbia, the defeated party 
files a bill in equity under the provisions 
of section 4915 Revised Statutes, the filing 
of such bill does not operate as a super- 
sedeas of the judgment and#® that the 
issuance of the patent to the party who 


Commissioner of 





sueceeded before the Court of Appeals | 
cannot be suspended pending the final | 
determination ot the suit. | 

Invention Completed in a_ Foreign) 
Country.—In affirming the decision of the 
Commissioner of Patents in the case of 
De Kando v. Armstrong, the Court of 


Appeals of the District of Columbia has 
decided that where a party completed the 


with a continuous gas-producing apparatus | "Venton In Issue In a foreign country and | 


knowledge of such invention was brought 
into this country and disclosed to others, 
the foreign inventor can derive no benefit 
from the work done in such foreign country 
and the disclosure of the invention to 
others in this country is not equivalent to 
a reduction to practice of the invention, 
but is merely evidence of conception | 
thereof. In concluding his decision, Mr. | 
Justice Van Orsdel says: | 


cannot | 


“The right of appellee to a patent 
be superseded by any act of appellant's short 
of a reduction to practice prior to appellee's 
filing date. Had his foreign invention 
reduced to practice here prior to that date, | ¢ 
appellee’s conceded lack of diligence 
have been sufficient to have entitled appellant 
to the award of priority, but, inasmuch as his 
reduction to practice abroad cannot be con- 
sidered, appellee must be regarded as the 
prior inventor.” 


provide for 


been | Will be 


would | action 
piano playing attachment in 
matic 
tached directly to the keys, whereby a great 
saving in space and more positive and sensitive 
movement is obtained. 


LL 


RECENTLY PATENTED INVENTIONS, 


These columns are open to all patentees. The 
notices are inserted by special arrangement 
with the inventors. Terms on application to the 
Advertising Department of the Scignripic 
AMERICAN, 
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Pertaining to Apparel, 

SKIRT MEASURER.—Mkus. Rose N. Fire- 
STONE, Anthony, Kan. The object of this in- 
vention is to provide a skirt measurer and 
marker, by means of which the wearer may 
measure and mark the desired length of her 
own skirt, without assistance, and witbout 
the necessity of bending over, or disarranging 
the hang of the garment. The illustration 
shows a side view of the improvement. Means 


beprenneren | 











SKIRT MEASURER. 


the skirt being brought against 
material which results in the 
transverse mark on the skirt. 
The skirt is brought back to first position 
and the wearer then revolves the platform 
the desired distance, and makes another mark 
on the skirt. This process continues until the 
measuring and marking is completed. 


the marking 
making of a 


Of Interest to Farmers, 

BUTTER AND MILK MIXER.—C. T. Bar- 
ron, Buffalo, N. Y. In operation a quantity of 
butter and milk is first the 
of the apparatus, the proportions ‘eing 
ferably a pint of milk to a 
and the dasher is then operated for the purpose 
of cutting up the butter and working them 
together, so as to merge them and form practi- 
cally butter compound 
which becomes solid the same as butter proper. 


placed in body 
pre- 


pound of butter, 


one substance, or a 


Of General Interest. 

FERTILIZING SCALE POISON.—W. R. 
KLECKNER, Bay City, Mich. This poison destroys 
all kinds of parasitical insects infesting various 
parts of fruit, forest and ornamental trees or 
shrubs and vines, and, further, operates to 
discharge food products directly into the sap, 
supplying an immediate stimulation and fertil- 
ization of all and growing parts of 
quickly correcting the failing activity 
and low vitality caused by the ravages of 
parasitical insects or by depleted and unsatis- 
factory soils. 

PNEUMATIC PIANO 
G. MacArruer, 428 E. 
N. Y. This invention relates to an improved 
piano-player, an accompanying illustration of 
which shows it in a vertical section through a 
piano with the attachment thereon. An object 
of the invention is to provide a device which 


tissues 


trees, 


PLAYER. 
148th St., New York, 


WILLIAM 
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PNEUMATIC PIANO PLAYER. 


inexpensive to manufacture, strong, 
and both quick and positive in its 
A turther object is the provision of @ 
which the pnet- 
mechanism is at 


lurable 


portion of operating 
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pROCESS OF PICKLING.—A. BAUMANN, 
New York, N. Y. This process is for use in 
making edible and easily digestible salt pickles 
from green cucumbers, in a simple and econom- 
ical manner, and reducing the loss of pickles, 
that usually become hollow and soft, to a 
minimum. The process subjects green cucum 
pers to the action of a brine formed of dis 
solved common salt, chemicaliy pure hydro- 
chlorie acid and soda benzoate. 

PILE PROTECTOR.—C. N. Hvsparp, Ana- 
cortes, Wash. The particular object of this 
device over that shown in the former patent 
granted to Mr Hubbard, is to provide a pile 
protector so constructed that the chemical com- 
pound used in protecting the pile may be car- 
ried to a greater depth than low tide, whereby 
the extermination of teredo and limnoria and 
other marine worms is facilitated. 

STAMP HANDLING DEVICE.—R. W. Jones, 
Lincoln, Neb. This improvement has reference 
more particularly to a device comprising a 
casing constituting a magazine for the stamps, 
a guide member associated with the magazine 
and adapted to have the stamps passed along 
it manually, from the casing to the point of 
application of the stamps, and a moistening 
device for wetting the adhesive of the stamps 
before they are applied. 

TRAP.—T. H. TayiLor, Luzerne, N. Y. The 
intention here is to provide a trap for trapping 
animals. Use is made of a fixed toothed jaw 
constituting a base, a swinging jaw mounted on 
the toothed jaw, a tripping rod for engage- 
ment with the swinging jaw, and a tripping 
plate on the fixed jaw and adapted to be re- 
leasably engaged by the tripping rod. 

COUPLING FOR REINFORCED CONCRETE 
PIPES.—C. H. Witson, Red Oak, Iowa. An 
object of this inventor is to provide a means 
for uniting two pipe sections together in such 
a manner that there will be a positive and tight 
joint between the different sections, and it 
has for a further object the disposition of 
this coupling means so that they are not ex 
posed to the weather and are thereby protected 
from any rusting action. 

FORM FOR PRODUCING ARTIFICIAL 
TOOTH CROWNS.—E. R. Stevenson, Oakland, 
Ore. In this case the improved tooth form 
being hollow is adapted to receive a plug or 
other device adapted for expanding it, and 
thus, by using different sized plugs or ex- 
panding devices, the form may be enlarged cir- 
cumferentially so that several sizes of crowns 
may be produced by means of one form, and 
also the shape of the form may be changed 
to a certain extent, by using plugs differing 
more or less in contour. 

BAKER'S OVEN ATTACHMENT.—R. L. 
GILLIsPipR, New York, N. Y. In this instance 
the improvement pertains to an attachment 
for a baker's oven, in the form of an inlet, 
whereby access may be had to the interior of 
the oven in a most convenient and readily ac- 
cessible manner by means which can be readily 
controlled, and which will be simple and 
inexpensive. 

GUN LICENSE CERTIFICATE HOLDER.— 
0. R. Duncan, Jefferson, Iowa. The purpose 
here is to provide a license certificate holding 
receptacle which is attached to the gun soe 
that the hunter may be certain to have the 
license certificate with him every time he takes 
his gun to go hunting. The receptacle is at- 
tached to the barrel by a clamp having two 
arms which are curved and are disposed against 
the outer side of the barrel or barrels, the 
clamp arms being held against the gun barrels 
by a screw member. 

ATTACHMENT FOR TRIAL FRAMES.—G. 
A. GrirFin, New York, N. Y. The aim here is 
to furnish an attachment for supporting a 
smaller lens substantially parallel to the trial 
lenses and adjacent the lower portion thereof, 
80 that the eyes may be tested both for long 
distance and for reading at the same time, and 
the patient may know the advantages and oper- 
ation of using a bifocal lens rather than having 
Separate pairs of eyeglasses or spectacles for 
general use and for reading. 


Hardware and Tools, 

PICK.—4J. E. Carter, Reno, Nevada. 
Among the principal objects which the pres- 
ent invention has in view are: To provide a 
construction and arrangement of a pick to fa- 
cilitate the replacement of steel points, and to 
provide a construction and arrangement which 
Tenders possible the carriage of a supply of 
renewing pick points adapted for attachment 
to the pick body or eye. 

MITER BOX.—J. G. WorrHam, Tuliahoma, 
Tenn. This box consists of a bed, which may 
be widened or narrowed to conform with the 
dimensions of the work, a swinging arm sup- 
porting and carrying the saw guide, and ca- 
Pable of being lengthened and shortened, to 
correspond with the positions of the bed sec- 
tions, and an adjustable back, together with 
& scale for indicating angles assumed by the 
arm, 

DUST PREVENTER FOR STONEWORKING 
TOOLS.—wW. M. Hotpen and E. M. Tosi 
Barre, Vt. To avoid several objections this inven- 
tion is devised, and consists of a fluid discharge 
Pipe having an extended atomizing outlet, and a 
liquid supply member arranged to discharge 
on the said outlet, the above pipe ordinarily 
leading from the exhaust of the tube, with the 
extended atomizing outlet of spoon form. 





PENCIL HOLDER.—<A. B. Corrix, Apache, 
Okla. Among the principal objects which the 
present invention has in view are: to provide 
a simple, economical and efficient form of 
pencil holder for pencils, fountain pens, and 
articles of a similar character; and to provide 
a holder light in construction and adapted for 
easy attachment to the clothing of the user. 

LOCK.—Y. Q. CaLpwett, Paris, Tenn. Al- 
though the form of this device is that of a 
padlock, it may be utilized in other forms of 
locks such as trunk locks, or similar devices. An 
object of the invention is to provide a device 
strong and durable, because it consists of rela- 
tively few parts. Owing to its peculiar con- 
struction it is difficult to pick, and the parts 
may be easily assembled or disassociated. 

HASP LOCK.—Y. Q. CALpwEL.L, Paris, Tenn. 
An object of this improvement is the provision 
of a combined lock and hasp, which does away 
with the necessity of the use of a padlock or 
other means for securing the hasp to the staple. 
It is in the simplicity of the lock and the 
eliminetion of a multiplicity of parts that the 
merit of this invention lies, as well as in the 
fact that these few parts are strong and durable 
and are not liable to get out of order. 


Heating and Lighting. 

JOINT AND COUPLING.—B. W. STOUFFER, 
Pittsburgh, Pa. This improvement provides a 
joint and coupling, more especially designed 
for use as a swing joint, socket joint, coupling 
or other gas fixture, and arranged to permit 
of conveniently placing the joint or coupling in 
position on any desired fixture without the aid 
of tools and without danger of leakage or the 
parts becoming accidentally disassembled ot 
separated. 


Household Utilities, 

DUMB-WAITER.—E. N. Ha.iert, Canton, 
Pa. In this case the invention provides a pan- 
try closet on a dumb-waiter so that when food 
is placed on the shelves of the closet the 
dumb-waiter may be lowered through an opening 
in the floor of the kitchen to the cool air 
of the cellar. A supporting frame is constructed 
on the waiter so that when it is lowered with 
the frame, the working parts are disposed below 
the floor of the kitchen. 

VENTILATOR.—W. F. GuuNericn, Meri- 
den, Conn. This invention has for its princi- 
pal objects to provide a ventilator adapted to 
be attached to a window, and to permit the in- 
gress of air into the interior of a building 
without causing a draft, at the same time keep- 
ing out all objectionable foreign matters and 
substances, and to provide such a ventilation 
with means for regulating the influx of air to 
the desired extent. 


Machines and Mechanical Devices, 

WAVE MOTOR.—A. W. Down, Camden, N. J. 
This invention provides means to avoid the 
destructive operation of the elements incidental 
to storms; provides a construction which re 
ceives and transmits the full dynamic power 
of the surf or waves at the shore lihe; and 
provides a machine the power or full efficiency 
of which may be augmented to a large degree 
by multiplying the motor units indefinitely. 

HINGD MECHANISM FOR THE COVERS 
OF LOOSE LEAF BOOKS.—F. L. Impgry, 19 
Barwick Street, Birmingham, England. This 
mechanism is for use on leaf books or binders of 
the type in which the covers are pivotally 
connected at their rear edges to clamping bars 
by which the leaves are bound in position, the 
covers being connected together by leather 
thongs, which pass through the clamping bars 
and are tightened or released for securing or 
liberating the leaves by mechanism arranged 
within one or both of the covers. 

WELL DIGGING APPARATUS.—C. B. Mar- 
Tin, Portland, Ore. The invention refers to 
apparatus for digging wells, and for forming 
bores in the earth, and has reference more 
particularly to apparatus comprising a casing 
adapted to be advanced to the core as it is 
formed, a drill@head associated with the casing 


and means for conducting fluid pressure to the | 


drill head to cause it to advance into the earth 

GREASE CUP.—Frank L. Treese, care of 
R. S. Haviey, 1808 1lith Ave., Altoona, Pa. 
An object of this invention is to provide a cup 
for holding hard grease of a semi-fluid nature 
with means for forcing the grease through a 
feed opening. A further object is to provide a 
device which may be readily filled and in which 





GREASE CUP. 


the cover forms a guide member for the stem 
of a movable plunger or piston. Again, the 





| SmituH, Baypoint, Cal. 





aim is to provide a cup of maximum capacity, 
owing to the fact that part of the mechanism 
for exerting a pressure on the grease is disposed 
on the exterior of the cup rather than on the 
interior. The illustration gives a perspective 
view of the device in operative position. 

ADVERTISING DEVICE.—H. R. Kressta, 
Sacramento, Cal. The object here is to provide 
a device for continuously operating that class 
of advertising devices known as “Chinese puz- 
zies,” or “Jacob's ladders,” and consisting of 
a plurality of plates or panels, so connected 
that when the topmost panel is severed, the 
other panels will be reversed in succession from 
above downward. 

VENDING MACHINE.—C. 8. Harpy, San 
Diego, Cal. The purpose of the invention is 
the provision of a device which will dispense ac 
curately measured quantities of liquid, with 
out the necessity of an attendant, and which 
will be operated by the liquid, under pressure. 
A further object is to provide a device wherein 
the amount dispensed may be varied, by varying 
the capacity of the pump. 

DEVICE FOR ELEVATING WATER, 
MERCURY, OR OTHER LIQUIDS.—James R. 
Hatt, Winnfield, La. This invention relates to 
means for raising water, mercury or other 
liquids to a higher level. It is an improve 
ment over that disclosed in a prior application 
of Mr. Hall. The main object of the present 
invention is to increase the turning effect by 
the use of impact wheels instead of troughs, 
the motion of the wheels being communicated 
to the revolving frame so as to increase the 
rotative movement of the latter. 

MACHINE FOR EXTRACTING ESSENTIAL 
OILS FROM CITRUS FRUITS.—Watcrer A. D. 
ALLPortT and THomas J. W. C. Davenport, 
Rtoseau, Dominica, British West Indies. This 
invention provides a machine for extracting es- 
sential oils from the outer rind of citrus 
fruits, such as lemons, oranges, limes, ete., and 
arranged to insure a continuous operation, 
thus permitting the handling of a large num- 
ber of fruits in a given time, and insuring 
complete extraction and gathering of the oil 
without injury to the fruits. 

VACUUM STOCK THICKENING AND 
WASHING MACHINE.—T. E. Warren, Ticon- 
deroga, N. Y. This invention pertains to paper- 
making machinery. The aim is to provide a 
thickening and machine arranged to separate 
water from fibrous material without the loss 
of the finer fibers and other minute particles, 
to produce a stock of uniform consistency and 
to permit convenient adjustment for® producing 
a stock of a thicker or a thinner consistency, 
according to the nature of the fibrous material 
to be treated. 

STOP VALVE AND TAP.—J. T. SHELDON, 
“Olgate,” Fernhill Street, Fernhill, New South 
Wales, Australia. The purpose of the in- 
ventor is to provide a simple and effective 
means of preventing the water, 
steam or other fluid normally controlled by a 
valve, when the cover thereof is removed, in 
order that the internal parts and mechanism 
may be withdrawn for examination, replace- 
ment or repair. 

AIRSHIP PROPELLER.—Homer A. Kino, 
P. O. Box 474, Colton, Cal. The invention il 
lustrated by the accompanying engraving has 
for an object the provision of a novel form of 
propeller having a double set of blades, one 
set mounted on a rod and the other set 
mounted on a sleeve carried by the rod, the 
propellers being oppositely inclined, and being 





escape of 





AIRSHIP PROPELLER, 


arranged to revolve in opposite directions. A 
further object is to provide an auxiliary pro 
peller, which is designed to give a motion at 
right angles to the first named propellers. An- 
other object is to provide means for operating 
the propellers simultaneously, and for throw- 
ing the auxiliary propeller out of gear when 


| desired. 


BAND SAWS.—F Pr 
This improvement pro- 


DRESSER FOR 
vides an attachment to the usual grinding ‘na- 
chine, the operation of which results in re 
moving the burr at the edge of the face of the 
teeth, and to reduce the teeth to the same 
spread; provides means for dressing the sides 
of the teeth subsequent to grinding, and to 
accomplish the same automatically, and to 
shape the sides of the teeth to conform with 
the set thereof, and provides means for regu- 
lating the pitch and spread of the grinding 
members. 














Rallways and Their Accessories, 

NOISELESS RAILROAD CROSSING.—AL- 
FRED D. Danzicen, 204 Carondelet Street, New 
Orleans, La. Grorce GuiILRauLtT, inventor. 
Where two railroad tracks cross each other it 
is necessary to channel the upper bearing por 
tions of the rails in order to permit the car 
wheel flanges to pass over. The wheels cause 
noise and shocks or blows on all the parts 
which loosens the connections. The invention 
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NOISELESS RAILROAD CROSSING. 


overcomes these objections by providing each 
rail adjacent the point of intersection with a 
pivoted lever, there being a pair of inter 
secting levers at the intersection of two rails 
A bell-crank lever is pivoted to each first 
mentioned lever as in operative relation with a 
sliding block adapted to engagement with the 
other intersecting lever whereby the car wheels 
pass over the top of this lever and do not en 
gage the channels of the rails. A railroad cross 
ing provided with this invention is shown in 
the illustration. 

RAIL FASTENER.—W. VAanpercoox, Ja., 
P. O. Box 465, Lake Charles, La. The object 
of this inventortis to provide a means for hold 
ing the rail to the tie, and to prevent the so- 
called “creeping” of the rail, due to the move 
ment of the rolling stock over the rail and 
to expansion and contraction. 
be described as consisting of a 


The device may 
plurelity of 




















RAIL FASTENER. 


pairs of gripping jaws, one member of each pair 
arranged one on each side of the rail, and 
operated by the longitudinal movement of th 
rail. The arrangement of ribs substantially 
parallel with the length of the tie, and with the 
grain of the tle, prevents any lateral movement 
of the anchor plate, and the spikes at the plate 
corners assist In this as do the center spikes, 
The engraving is a plan view of a portion of 
the rail provided with the improvement. 


Pertaining to Vehicles, 
COMBINATION PULLEY, FUNNEL, AND 
STRIPPING JACK.—-TresuamM F. Hurcwinss, 
Stony Ford, N. Y. The principal ebject which 
the present invention has in view is-to provide 
a device constructed to permit being used as 
an auxiliary pulley, a funnel for filling a water 





COMBINATION PULLEY. 


or gasolene tank, and means for stripping a 
tightened wheel from the axle bearing The 
view shown in the accompanying engraving 
represents a vertical cross section of an auto 
mobile wheel and the axle thereof, showing 4 
puiley constructed and arranged in accordance 
with the present invention as operatively con 
nected therewith. When the pulley is pot em 
ployed, it is removed from the axle, and carried 
as a separate tool in the body of the vehicle 
It may then be used as a funnel! for filling the 
tanks 





Norr.— Copies of any of these patents wil! 
be furnished by the Scientific American for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 
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Maxim Silencer 





In use by the United States Army 


Checks the muzzle blast, preventing report 


noise and recoil, Wonderful aid to marks 
manahig Makes rifle practice possible 
unywhere, Attaches to any rifle. Write 
make, model! and calibre of your rifle (giving 
dealer's name) We will tell you what 
Silencer you nee price, etc 


MAXIM SILENCER, Hartford, Conn. 
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PANTASOTI cheap inferior materials to 
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in irlet 


linasmuch as all 
| ferent 
jarmy, a very 
| tion 


lof the 


zyklopidie der 
und verwandter Gebiete, herausgege 
ben von Georg von Alten, Generalleut- 
nant z. D., unter Mitwirkung von mehr 
als 200 der bedeutendsten Fachautori 
taiten. Volistandig in 108 Lieferun 
gen reichillustrierten Textes mit far- 
bigen Beilagen Karten, Plainen, 
Gefechtsskizzen usw. Deutsches Ver- 
lagshaus Bong & Co 

The aspects of modern warfare are 
the present instalments, Nos. 34 
the Handbuch Excellent tables 
are published, which show the rise and fall 
in military expenditures during the last 
It is particularly interesting to study 
the influence which actual warfare had 
upon the expenditures. The article is 
a warning against thoughtles 
statistics are 
facts In the 
complete and 
will be found of the g 
relation to French 
and fortresses, French cable 
and the history of thé 
discussion of the army 
with an excellent review of its 
development from the time of Charles V, and 
concludes with an exhaustive description of 


financial 


has 
wholk 

comparisons 
based upon dil 
the French 
1ccurate dé 


article on 
serip 
ography of France 
in its military affairs 
railways 
lines, 
The 


telegraph 
French army 
begins 





its present status. It enumerates the difficul 
tles that beset the commanding officers, and 
shows on the basis of numerous tables, the 
composition of the peace and war footings 
the organization of the naval arm of the 
service; the military budget and character of 
the uniforms French naval and_ colonial 
affairs are treated in the same manner Fly 
ing machines also find a place in these two 
instalments, treated, of course, from a mili 
tary standpoint 

Seernc Evrope spy Avtomorite. By Lee 

Meriwether. New York: The Baker 

& Taylor Company, 1910. 12mo.; 415 

pp. Price, $2 net. 

The author once wrote a book on how to 
see Europe on fifty cents a day, but he has 
evidently been blessed with a change of for 
tune in the last quarter century, for now he 
travels in a two-seated, four-cylinder, 28 horse 
power roadster, but the passion for traveling 
cheaply has been far from being quenched 
by comparative affluence The author details 
with great precision the distances traveled 
and the things seen It is an instructive book 
for all those who are thinking of taking the 
trip. There is an excellent map in the back 
It is well illustrated. 


CHARACTERISTICS OF EXISTING GLACIERS. 
By William Herbert Hobbs, Professor 
of Geology in the University of Michl- 
gan. New York: The Macmillan Com- 
pany, 1911 8vo.; 301 pp.; illustrated. 
Price, $3.25 net. 

Prof. Hobbs discusses his 
three heads, mountain glaciers, Arctic 
and Antarctic glaciers It is his conte 
that a mistake is made in treating 
as if all were governed by the same laws He 
rather to emphasize the fact that the 
their nourishment and depl 
tion are far from identical. The division is 
broadly made between those glaciers 
cover completely a large portion of rock surface, 


subject under 
glaciers 
ntion 
of glaciers 


prefers 
laws governing 


having the form of a shield or flat dome, and 
the remaining types which may be designated 
as mountain glaciers. Small ice-caps occupy 


and transitional 
types. The language 
technical, but will well 
study necessary for the lay- 
its terms. Since, as we 
are reminded by Charles Lyell, “The pres 
ent is the key to the past,” the study of glacial 
conditions never fails to create enthusiasm 
ind broaden the understanding. 
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Tue Scrence or CURRENCY 
IZED BANKING By Herbert D. 
New York: Rand-McNally Press, 
16mo.; 47 pp 
The author is ardent 

Aldrich plan, which he 

of genius, profound, 

reviews 
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dit instruments and 
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The tre 
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champion of the 
work 
simple 


an 
designates as a 
far-reaching, yet 
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contrasts the 
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their efficiency in 
some think- 
ability for condensation. It 
the gist of what has recently 
the National Monetary Commis- 
its various published papers. 
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CONCRETE MONUMENTS, MAUSOLEUMS, AND 
BuriaL Vautts. By A. A. Houghton 
New York: The Norman W. Henley 
Publishing Company, 1911. 65 pp. 
Price, 50 cents 
Among the new industries opened up by con 

crete, that of monumental work 
and profitable field No. 6 of 
Worker's” series goes at 
struction of monuments, mausoleums 
burial vaults, citing their points of advan- 
tage and giving the plainest directions for 
their construction. The illustrations include 
of artistic designs 


offers a 
the “Concrete 
into the 


large 


length -on- 


Kriegswissenschaften | 


| "Votes ‘S | 
na 2 


few | 


ago I bought a barometer, which appears to 
ve @ very good instrument, but its action is 
a little puzzling and I wonder if you can 
give me a helpful suggestion. The only time} 
that the barometer has gone up to 30 was 
during the extremely wet weather we had a 
few days ago; and in the dry season which 
ve experienced during the summer, it ranged 

und 2044 or thereabout It bas never gone 
much below 29 in spite of the fact that we 
have had some very heavy storms I notice 
in the daily paper that the government barom 
eter at the Springfield’armory seems to agree 
fairly well with mine in its reading, but in 
that case, it would seem to me that the let- 
tering, which I have noted, is very misleading 
I had the impression that a low barometer 
meant stormy, bad weather and a high barom 
eter fair, dry weather I would be glad to 
have you give me any suggestions, either 
through your paper, for which I am a regu 
lar subscriber, or by mail, as you may prefer 
\. The words Stormy Rain, Change, Fair, 
+Very Dry, have no meaning whatsoever upon 
ja barometer, and it is very strange that they 
should be still placed there, since every maker 
of instruments knows that they are without 
| meaning The figures around the circles are 
jinches of mercury) In good weather at the 
sea levelethe barometer will be found to indi 
cate about 3O inches A falling barometet 
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Kindly keep your queries on separate sheets 

paper when corresponding about such mat- 
ters as patents. subscriptions, books, et: This 
will greatly facilitate answering your ques- 
tions, aS in many cases they have to be re- 
ferred to experts. The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 


to correspondents are printed from time to time 
and will be mailed on request. 


(12546) F. B. T. says: A short time 








indicates the approach of a storm, a rising 
arometer indicates the approach of continu- 
ance of good weather \ steady barometer 
indicates the continuance of the present state 
of the weather, good or bad. A rapid rise or 
ll indicates high winds If you live about 
900 feet above sea level, the barometer will 
be one inch lower than it is at the same time 
at sea level, and at 1,650 feet above sea level 
the barometer will be two inches lower than 
at sea level at the same time. If your barom- 
eter does not quite closely with the gov- 
ernment instrument in the same neighborhood, 
it is probably out of order and should be 
tested. The high school in your city doubtless 
has a good barometer, and the teacher of 
physics there will be very willing to give you 
his assistance and advice in the matter A 
barometer may be expected to change two 
inches or thereabout in extremes of weather 
The best test for a barometer is to hang it 
by the side f reliable barometer and com- 
pare the reading of the two for some weeks. 
12547) R. N. M. says: Would you 
please give me a rule or formula for finding 
the capacity of a cylindrical tank when lying 
on its side for each inch of the diameter? 
1 desire to make a gage so it can be read 
at a glance, giving the number of gallons by 
feach inch The tank is 24 feet long and 95 
inches in diameter, with rounded ends, but for 
our purpose these ends can be considered as 
square with the diameter \. There is no 
simple formula for the volume of the suc- 
cessive “layers” of liquid as the tank is filled. 
There are tables in the pocketbooks, calculated 





systems | 





give 


which 
in terms of theearea of 


the mathematical formulas, 


area of 


from 


the segments 


the circle. The volume of your tank, 93 inches 
diameter, 288 inches long, is 
93 < 93x 0.7854 2R8 
—8,470 gallons. 

231 

Now, to find the depth to which 100 gallons | 

will @ll the tank, we must find the height 
100 

of a segment ——— of the area of the whole 
8470 

93-inch circle, or 0.0118 area of circle. 


From a table of circular areas and segments 


| (see Kent's “Mechanical Engineer's Pocket- 
book") we find that a segment having an area 
of 0.0118 times the area of the circle, would 
in a cirele of 1-inch radius, or 3.14 inches 
area, have an area of 0.0118 * 3.14, or 6.037 
inch, and a height of 0.073 inch. In a 93-inch 
circle the height of the segment would be 
0.073 93, er 6.78 inches; so that filling 


and | 


your tank to 6.78 inches depth will measure 
100 gallons. Similarly, you can calculate 
(with the aid of the table) the heights for 
150, 200, and all other numbers of gallons, 
and make your scale accordingly. 
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INVENTORS are invited to communicate with 
Mann & (Co.. 361 Broadway, New \ ork. or 
625 F Street. Washington, D. C., in regard 
to securing valid patent protection for their Ime 
ventiens. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured 

A Free Opinion as to the probable patenta. 
bility of an invention will be reaaily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in question ali 
communications are strictly confidentiai. Our 
Hand-Book on Patents will be sent free on 
request. 

Ours is the Oldest agency for securing patents; 
it was established over sixty-five years ago. 


|| MUNN & CO., 361 Broadway, New York 
| Branch Office. 625 F St.. Washinaton. D.C, 


A TENTS S"Uiinnep "= 


Free report as to Patentability. Liiustrated Guide 
Book, and What To Invent witb List of Inven. 
tions Wanted and Prizes offered for inventions 
sent free. VICTOR J. EV ANS & CO., Washington, D.C, 
! 























Classified Advertisements 


Advertising in this column is 7 centsatline. No jess 
than four nor more tnan /2 lines accepted. Count 
seven words tothe line. All orders must be accom- 


panied by a remittance 











BUSINESS OPPORTUNITIES 


OUR_FACTORY AT TULSA will command the 
Midale West. Natural gas power only $2 to $5 H. P. 
per year. %,000 population. Ample saber, | materials. 
Great oil and coal fields. On large river. Four trunk 
railways. Sixty three thriving factories already. For 
further particulars write Industry, Bureau of Infor- 
mation, Tulsa, Oklahowa 


GOOD BUSINESS OPPORTUNITY. -— For sal 
well established business, manufacturing and s«litng 
a specisity rapidly coming into general use. 
clan, interesting business which can LS c 
indefinitely. No special manvfacturing e ce ne- 
cessary. since present trained ard reHable a> can 
be retained. his is an excepticna) ee? for 
any young man who can command $1 Address 

Pennsylvania,” Box 773 New York. 





PATENTS FOR SALE 


FOR SALE—A patent on a new kind $f pleneh A 
word beater. Patent issued September 5, 191]. fall 
particulars, write Frank Koch, patentee. Arndt’s Hotel, 
Saginaw, Michigan 





HELP WANTED. 


WANTED—A man or woman to act as tard informa- 
tion reporter. All or etime. Noe ence — 
sary. $50 to $300 permonth. Notbi sonen. Sends am 

for particulars. sales Association, 603 Association Bide. 
Indianapolis. indiana. 


LOCAL REPRESENTA(tIVE WANTED.—Splendid 
income assured right man to act as our representative 
afrer learning our business Pe by mail. tormer 
experience unnecessary. Al) we require is honesty, abil- 
ity, ambition and willingness to learn a lucrative busti- 
ness. No solicitine or traveling. This isan exceptional 

opportunity for a man in your section to get into a 
paying business without capital and become indepe' 
ent for lite. Yrite ar once for full particulars. 
dress E. R. Marden, Pres. The National a ho 

Real Euyete Company, L 378 Marden Building hing- 
ton, 


WANTED. 


W ANTED— One first-class marine engine and boiler 
draft«man, $5.04 per diem. A competitive examination 
will be held tor the above position October 1s. For 
turther information address, Commandant, Navy Vard, 
Charleston 8. C. 


WANTED. $25000 capital with which to purchase 
several monoplanes of a well-known Reanek make and 
start an aeroplane fac Have valuable patent 
covering this type of machine. Also manufact 
rights of a successful t of aeroplane motor. J. 8. 
| 125 Kast 2rd Street, New ‘ork. 


MISCELLANEOUS. 


INVENTORS. — We want an article of merit on 
royalty. Mcst be cheapiy manufactured. household 
utility or novelty preterred. Address, with terms 
particulars, Hercuies Co., 311 Spring St., Pittston, Pa. 

MOTORCYCLES CHEAP.—Send to-day for free cata- 
log of new and used motorcycles. Also motorcycle ac- 
cessories and attachable m:tor ontfits tor converting 
bicycles intu motorercies. Shaw Manufacturing Com- 
pany, Dept. 24. Galesburg, Kans. 

GINSENG Raising is the surest way to make Big 
Money on Little Capital. One acre will yield 5000 Ibs. 
Selle at $6 a lb. 1 will buy all y uraise. Grows any- 
where. R quires your spare time only. !f you are not 
satisfied with your pr sent income, write me today. 
T. H. sutton, 780 Sherwood Ave., Louisville, Ky. 

MAKE BIG MONEY operating a Daycark Post Card 
Machine. Pboto postal cards made and detivered on 
the spot in ten minutes in the cpen street. No dark 
room necess ry—it does not require an experienced 
photograpber to make first-class pictures. Pays a gross 
protit of 500 per cent. Write today for Sree er 
| catalogue. Daydark Specialty Co.. Dept. 2 't. Louis. 

FREK—“INV ESTING For PROFIT” Ma 
me your name and [ wiil mail you this 
absolutely free. Before you invest a dollar any- 
where—get this magazine it is worth $l) a copy 
to any man who intends to invest #5 or more per 
month ‘Tells 3 how 1.000 can grow to #22000 
—how to judge 
Real Karning Power of your money. This mas 
| six months free if you write to- day. H. L. Barber. Pub- 
lisher, 423, 28 W. Jackson Blvd.. Chicago. 








INQUIRY COLUMN 


Inquiry No. 9255. Wanted,to buy a patent rok 
ler, a ball-bearing axle. whick could be purchased on & 
2 pastes it Py be open and fully proved. 

o. ed addresses 0 
having Pitchblende deposits. if ‘able to ship ore. 
uiry Ne. 9257, Wanted addresses of firms 
selling second-hand wanes t turbines. 
'nquiry So, 258,.— Wanted addresses of 
having gem materiais to ater in any — mart of the wi 
ry No. 925%. Wanted to buy a machine 


removing the coatt afi 
AWant addresses of partios able 





oc eetes Ne. 92 a vate r 
8 corandum, nt, emery or any ma’ 
| suitable as an ~ —T — 
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|}ships “Sao Paolo” and “Minas Geraes” 

have their guns arranged on a similay 
RUE economy is based, not on a/plan to the Argentine vessels, but the 
mere policy of doing things cheaply,| superstructure divides the écheloned 

put on @ systematic and scientific plan | turrets, which are therefore not avail- 

of controlling value received against | able on both broadsides. 

price paid. How the Pennsylvania Rail- For practical purposes the French bat- 


The Current Supplement 





road guards against loss by poor mate-| tleships “Jean Bart,” ‘Courbet,” 
rials is told us in a valuable article in| “France,” and “Paris” are similar to the 
the current issue of the SuPPLEMENT.—| Brazilian, two turrets being mounted 


prof. Turner’s article on The Great Star forward and aft (with one superposed in 
Map reaches its sixth instalment. Bal-|each case), and two abreast amidships. 
joonists have observed that to them the | (Fig. 13.) 
surface of the —— hae a We now come to a striking variation 
The cause of this is explained by Dr./jin design The German battleships 
Charles Forbes of Columbia University. | “Rheinland,” “Posen,” “Nassau,” and 
—The sewage purification industry is far | “Westfalen” all have twelve 11-inch 
from having become standardized. A new; guns as their main armament; but they 
apparatus which has been found to give | are so disposed in their six turrets that 
much satisfaction is described by our Ber-| only eight guns bear on the beam. (See 
lin correspondent.—In a very excellent Fig. 15.) It was at first thought that 
article Mr. A. J. Jarman gives practical | this system was due to a misapprehen- 
instructions for the amateur, which will' sion as to the system of naval tactics 
enable him to rg Pgs. rym — which the “Dreadnought” principle in- 
graphs upon watc ids an e Ilke.—/| volved, but this is hardly borne out by 
The farmer will find in this number use-| the fact that the arrangement is being 
ful information regarding the construc-/ strictly adhered to. The “Thuringen,” 
tion of concrete silos. In these days of | “ffelgoland,” “Ostfriesland,” and “Olden- 
remarkable technical development and/purg” are armed with twelve 12.2-inch 
substitution of all ~¢ pe yews = ote | guns apiece; but the distribution remains 
ucts for the natural, it is refreshing tO|the same. Although, therefore, these 
note occasionally that for some particu- | ships carry as many big guns as the 
lar purpose some simple product of na- “Wyoming,” the latter is 50 per cent su- 
ture is still found indispensable. The | perior on the broadsides. The German 
use of spiders’ threads in optical instru-| vessels, with their twelve guns, are no 
ments «henge by bs ._F. me who] better as line-ahead broadside fighters 
tells us how, on a certain occasion, 20 /than the “Michigan,” the British “In- 
entire department of Creighton Univer- | yineibles,” or even the 15,500-ton Span- 
sity Observatory was put out of commis-| ish Espanas—leaving questions of speed 
sion for want of a spider’s thread.—Many | anq protection out of consideration. 
are the attempts made by amateurs to Curiously enough, the Japanese have 
solve certain mathematical problems, | ajc, adopted this system, at least for 
such as the trisection of the angle. It is/ their first two all-big-gun ships, the “Ka- 
unfortunate that much ingenuity should] wachy” and “Settsu,” for the distribu- 
be wasted upon such efforts, and discus-| tion of the 12-inch guns in these ships 
sion of this topic by N. P. Dupuis, shouid is the same as that of the 11-inch and 
prove very beneficial in clearing up a/499inch in the German vessels. The 
unfortunate misunderstanding. The prob- average student of the naval war nokeneim 
lems as ordinarily stated are incapable Japan and Russia will be hard put to it 
of solution, not because of any intrinsic! +t) §nq any justification for this subor- 
per hs “gen a cache ter tite = dination of the broadside; and it is more 
artificial restric sl sed by ~| difficult to understand since it has been 
junction that the problem shall be solved | reljably stated that all the data gleaned 
entirely by Euclidian methods. Remove by the Japanese were placed at the dis- 
this restriction and the problems can be posal of the British authorities. The 
solved without difficulty Insist on this} pame tactical data could hardly justify 
restriction and it can be proved that the the “Orion” (Fig. 7) and at the same 
= . ag of pace Py» “i time excuse the “Kawachi” (Fig. 15.) 
npn vs mA necro gt soe note by Dr... Summarizing these details, it will be 
re 22 Seo tee. ee, ‘|found that the total number of heavy 
W. H. Williams.—We think of surgery guns mounted in the ¢€9 ships of the 
as a destructive measuie, which may “Dreadnought” pa chant: peteihe om 
ce a eT keen “% Me roy known is 723. a total that could not have 
owl a ad . ‘ a am Patton been attained with fewer than 181 ships 
pe oe ty niet fy work, |! the pre-“Dreadnought” era. The own- 
PrOmIne Gh COREEECE ‘|}ership of the guns, as well as certain 


in which a deficient organ is replaced by| other details, is shown in the following 
a healthy one derived from some external 
























‘ . . | table: 
organism. This subject is discussed in 
an article derived from La Nature.— 
Some interesting new light has recently | | i 
been shed upon the process of fertilization | ¢ Guns Mounted (Inches Caliber). 
by researches on the influence of radium | = er 
upon the frog embryo. A short account | b+ 13.5-In. | 12-Inc h. | 11-Inch 
of this work is given in the current issue.| Countries. | A a ee snrilligiiiad 
—From the fertile mind of Svante Arr- 5 3 at et ia 
henius we have an article on the Fate of 5 z\3 ei|Zl/z/a/s 
the Planets. | 2 Zielzeilae}sialésZ 
| e a & £ 
F- -] ) -- 
° ese ° Great Britain.| 32 2; | BE te 252 |238 
The Disposition of Guns in the | Cnited States, 12 10 81) 20 100 |100 a 
Germany .. ..| 21| 9 32 | 56 | 40 
Dreadnoughts Italy ........ | 4 4. wees] B1 | BI 
_ -| 4 4.. 48 | 48 
"onc , . g12 rance 4) 4).. 40 | 49 
(Concluded from page 31%) Spain... 3 3. 24 | 24 | 
The second turret from forward is super- os = 3 Sin 
posed, as is also the second from the | Japan 7 gi. 24 | 16 
stern, the object in each case being to | Anemia qr: 24) 24 
increase the volume of fire along the line ) Chili .. 2 01. | | 
r ps | - - = - | © asu= 
" the keel. The fourth turret from aft | Totals....... 100 69! 20 104 bia. | SBS 
is also superposed above the third, but saiesbes ae : 
s Number ri 
here the saving of length was the object “three-gan ana +1 
in view, as these guns d? not bear aft. | Number of guns in 
| center-line turrets. 20 104 407 2 


(Fig. 12.) | 
The only other six-turret “Dread-}_ on a 
houghts” with a 100 per cent broadside 
are the Argentine ships “Moreno” and It will be noted that as the caliber in- 
“Rivadavia.” These vessels, with twelve| creases so does the desire to place all 
12-inch guns, have four turrets on the| the guns on the middle line. 
middle line and two écheloned (Fig. 13). 
There has been, and probably will con- 
tinue to be, much controversy as to 
Which is the more effective arrangement; 
a fact remains that the “Wyom- POLITICAL laboratory has been es- 
ean cover an are of 95 degrees on tablished at Columbia University 
either beam with all twelve guns, while/through the generosity of Patrick F. 
~ the case of the Argentine ships this| McGowan, ex-president of the board of 
2 10 degrees less. For ten guns the| aldermen, and will be available at once 
spective figures are 120 degrees and/|for the 150 students of politics at the uni- 
degrees, and for eight, 135 degrees | versity. Sufficient money has been given 


A Political Laboratory 





There is an air 
of substance that dis- 
tinguishes wearers of 
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** CORRECT STYLES FOR MEN’”’ 
Absolutely correct styles, splendid workmanship, fine 
materials and trimmings unite to give these hats a 
tone that is instantly recognized. Wear guaranteed. 


Prices, $3, $4 and $5. At es dealer's, or if he cannot supply you, write for Fall and Winter 


Style Book A, and we wi 





1/0 (4 


fill your order direct from factory if you indicate style wanted 


and give hat size, your height, weight, and waist measure. Add 25 cents to cover expressage. 


We are Makers of the Malle, Celebrated $3 Hat 


Factories: 
Danbury, Conn. 
Niagara Falls, 
Ontario, Canada. 
Straw Hat Factory: Baltimore, Md. 


awes.von (jal 


I CORPORATED 


Offices and Salesrooms: 
1178 Broadway 
New Yor 
207 W.shington Street 
Boston 








Can You Shave? 
Rub a little “3in One” 
on your razor strop till 
leather becomes soft and 
jable; draw razor blade 
@ between thumb and finger 
moistened with “3in One"; 
then strop. The razor cuts 
§ times as easy and clean; 
2 holds the edge longer. “A 
ms Razor Saver Every 
Shaver” which gives the 
scientific reasons, and a 
generous trial bottle sent 
free. Write to-day. 
3 IN 1 OIL CO.. 
42 AZR Broadway 
Rew York. ; 





A LampPLikt THis 






Tiss Saad foley 


a hund rt other styles te, fect trom, in- 
Fac! ves 400 candle-power at 





i Lamp 
| one-half cent an hour. 
an Ay Ae withis Si 
H y] 6 months, and to give complete satisfaction. 
Ld elogue, just 
FOR Agents wanted. Good territory still open. 
COMPLETE AMER GAS ™ 


co., 
APPARATUS 143 Clark St., Albert Lea, Minn. 
Fargo, N.D. Binghamton, N. ¥. 











Nulite Gasoline Table Lamp 


A beautiful lamp for homes, hotels, offices, stores. hanks, 
cafes. ‘ortable, safe; can be turned upside down or 
rolled on the floor without danger or affecting the light, 


30) C. P, of soft, brilliant light, one-third cent per hour, 
Also 200 different styles of lamps and systems. 
AGENTS — We want town, county, and traveling 
salesmen, Hest proposition ever offered. Sells every~ 
where, Write for Special Offer. 

National Stamping & Electric Works 
412 So. Clinton St. CHICACO 





L\gm AIRGAS! Latest Invention 


Standard Vacuum Gas Machine makes 
fae automatically! Uses 97% ordinary air! 
t, safest, most hy; for . 

and cooking! All conveniences of city gas! - 
odorous! Machine always ready! Gas can be . 
forl5e per 1000 cu, ft TBE trees heaper than 
jenel Cheaper than kerosene | > 
a few months! oy oro ——> 
United States and abroad! ‘Machine of 26 


Light Co. 10 H Michigan St. Chicago, U. $. & 

















Evert“ KEROSENE 


We Paw the Freigh? 








gasoline, distiliate—any fuel 
oil. Che t. Safest, Simplest 
POWER for Electric Lighting, 
Water Systeme, Vacuum Cleaners 
everything. Complete plans fur- 
nished, expert advice. 
Adapted for basements 
anywhere Womencan 
og Comes eom- 
plete. Ten exciusive 
revulutionizing fea- 


FREE TRIAL 

No obligation till satisfied 

1-year guarantee. “ Hv 

gine Facts” free; writes 

u NOW, 

ELLIS ENGINE CO. 
52 Mullett St. 
Detroit, Mich. 











BARKER MOTORS 


Reliable.—1%{ to 10 H. P—Economical 


Their perfect operation and reli- 
ability are due to common sense 
mechanical ideas and good construc- 
tion, While low in ce, they are 
made of best ma‘ 8 with careful 
attention to detalis. 


C. L. Barker, NORWALK. Conn. 
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GILSON 








JAGER Marine 
4-Cycle Engines 


Skilitully designed and weil 
bait. Single lever controt, eum- 
bining automatic carbvretor 
with spark advance. Develops 
wide speed ranve and re inability 
under most trying cunditions 
Sizes 4tom@h. p. Send for catalog. 


CHAS. J. JAGER CO 


281 Franklin, cor. Batterymarch St 
Boston. Mass. 


















and 120 degrees. The Brazilian battle- by Mr. McGowan to maintain the labora- 





AIRCRAFT—The World’s Great Flying Magazine 


contains a complete review of everything taking place throughout the entire world in aeronautics 


T contains the most beautiful illustrations from every quarter of the globe. It gives complete Records 
and Statistics of the movement from its inception. 

It describes minutely the newest types of flyers. It contains articles written by the most famous men 
connected with the Science of aerial flight. At the present time all progressive men are studying this 
great new art of flying. @ AIRCRAFT is generally recognized by the leading authorities on the 
subject as being the organ of the movement itself. @1T 1S PUBLISHED MONTHLY 


Its subscription price is $1.50 per year, or $1.00 for eight months 


THE LAWSON PUBLISHING CO., 37-39 East 28th St., New York, N. Y. 


Its construction work is accurate beyond question. 




















About Remembering 


SOR a long time I have 
been promising myself 
to write up my good 


‘ 





friend, Mr. Henry Dickson, 
of Chicago, and I have not 
forgotte n 
Mr. Dickson is teaching 
a Science or System, which 
I believe is of more import 
ance than the entire curricu- 
- lum of your modern college 
MR. DICKSON teaches 


memory. 
Good memory is necessa- 


HENRY DICKSON 


‘ . Schon ry to all achievement 
' pol Dhoke . 
M A I know a man who is a 
™ graduate of three « olleges. 
rt nan is neither bright, interesting nor learned. 
He's a dunce 
And the reason that he CAN NOT RE- 
MEMBER He can not memorize a date ora 
ine of poetr His mind l sieve 
Education only what you remember 
Every tle while I meet a man who has a 
ire ry, a TRAINED MEMORY, and he 1s 
i to my ul 
i anag : at corpora never misses a face If he 
seers ¢ he will call you by name. He told me 
how he H nemory training with P Dicksor 
H aida t Prof. Dick at 1 hesitate tc 
. Dick t 
! ’ emory aining is ph If you 
wa \ : 1 exercise it I ame w your 
Y t r bra gh afew casy ex sto 
apa y r se k ponds. 
’ k you w be called uj t what 
| : : 1 me ry w c i 
i a ec in aystricks | recommend 
: “ P D a a nvince 
s ¢ 
“ FREE 


Pror. HENRY DICKSON 


706 AUDITORIUM BUILDING CHICAGO | 


RISK 25c 


It will be the best 
investment in smoking 








tobacco you ever made. 


Royal Flush Mixture 


It's the tobacco you have been looking for. 


Carefully blended—Pure, delicious and cool. 
E di If your dealer will not supply you, send 
xtraordmary 


his name and 25c for large can. Send 
today and ask for FREE booklet: “How to Smoke a Pipe.” 
1% ox. 25e; 344 oz. We; bg bb. $1; | lb. $2 prepaid. 


HOFFMAN COMPANY, Manufacturers 
17S Madison Street, CHICAGO 


E. 





UBRICATES**"2 
Avi IN et 


118.124 North Clinten 8& 


WIN THIS 
$1200.00! 


Thousands Already Won—Going on Daily 
TEN PEOPLE GET $40,000 


They Teil You How to Win. 
LISTEN | Stonemaan( Nebr, photog’ ph'r) 


‘actually received $1200 one 
month. BiLMia Lb minutes, 6800 ta 

Bi days; Korstad (Minn, solicitor) 
$2218 ta BS weeks; Seveune (N. Y. tel- 
egrapher) 6100 daily. Not a fairy tale, 





fake or humbug, but proven absolutely 
true by sworn statements, Govern- 
judges, 


ment patronage, statesmen, 
beakers, woria's famed institutions, 
lcoai references. Costs nothing to in- 
vestigate. This gigantic money-mak- 
ing contest no longer controlled by a 
few—now ope os to > any honest, industri. 
ous man or w Big money made 
by mpahantan, orke, farmers, teach- 
ra, dooturs, lawye people from all 
waike of life. Expertence, capital, bus- 
ivese training unnecessary. You can 
own, Operate and contro! same private 
enterprise that brought Wi lson(banker) 
93. 000 in 30 days; Rasp( agent) 6168. 

m 73 doys Oviatt (minister) $4,000, 
om yore (surveyor) 800; Jue!l (clerk ) 
C4500; Hoard (doctor) $8200; Hart 
Schleicher ( minis- 
12 rs. Hundreds 

pr rity banking 
ag homes, automobiles 
Same appointment 
same money for you 
. dignity, respect, influence 
earniags, wage freedom, ownership an +» vatemon- | 
opoly , Knowing the reason dispels all doubt. Won- 
dertul, bat true, Strange Invention gives every 
home a beth room for only $6.50; excels others 
coating SX Abolishes tubs, bowls, buckets, was 
TAgS, FPOO ges Turns any room into a bath room 
with hor or cold running water. Think of it! So 








M. Stoneman 








(farmer) 65,000, 
ter) @195 frat 
sharing similar 
buy 








M. Joell 


same power, 
Rise to big 





energizes water, one gallon amole; cleanses almost 
automatic ar y; po plumbing; no yeser works; self- 
heating. dives cleansing, ctio massage and 











Bo Sas le « hild can operate 
Trely marvelous. A modern home bathing 
without drudgery, inconvenience, Muss o 
lugs na water tilling tubs ing, Gean- 

ing. me, owe ay Could anything be m 
Link of millions who want b ath 
al At sight prove exclaim ere, 
3 re » et swnat ‘i e been longin 
wone Nileon sob 
102 tm i days; Hart “16 ind hours. 
rT « what u do Come 
Don't 
¥ 


mn ower bathe, 





© exe cluatve sale, | 
eans 
ompeti- | 
fascinating, 
high-grade businese- 
Credit Rs en active 
distributors. 


no ¢ 


phenomenal earnings 
t 





Send po mon- 

ey inv eth 
“SEE IT gete first | 
enereize”’ end toda ¥ 
fer remarkable ofter—it's valuable =. tree. Addre 


ALLEN MFG. CO., 3391 Allen Building, TOLEDO, OHIO 
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tory for two years its purpose is to 
bring the students in contact with the 
documentary sources of information, and 
in addition to place the collection of ma 
terials at the disposal of the debating 
teams of the university. 


The laboratory will consis* of a select 
library covering the field of American 
government and politics Newspapers 
from all parts of the country will be kept 
on file for a certain period and afterward 
clipped and indexed. A large number! 
of weekly and monthly magazines will be 
kept on file. Then there will be such 
books of reference as the American Year 
Book, the Cyclopedia of American Gov- 
ernment, Beard’s Digest of Short Ballot 
Charters, and the like. The laboratory 
will also contain a large number of fed- 
eral, state, and municipal publications, 
which will include the Congressional 
Directofy, Congressional Record, Labor 
bulletins, reports, of 
civil constitu 
tions legislative manuals, 
sample ballots, election laws, and, in 
fact, everything that the student in polli- 
tics Special subjects will also be 
cared for as well and extensive collections 
in the field of politics will be made 


consular reports 


service commissions, the 


of all 


states, 


needs 


A New Opportunity in Industrial 


Education 

5 HE first requisite of education should 

be that it helps the boy to make a 
livelihood Whatever else it may do it 
|should at least train him properly for 
some occupation. Education which thus 
ministers to self-support is attracting 
wide atténtion, and the need for the de 
velopment of trade schools in all impor- 


tant industrial centers has become every- 
recognized 

In this matter of trade schools, 
merits particular attention as it 
cially in advance in this direction 
most recent accession to the list of 
isting educational institutions is the N 
Wentworth Institute. This most impor- 
tant addition to the present educational 
facilities of the Commonwealth, which 
are amply provided and excellent 
in many other directions, furnishes new 
and very much needed opportunities in 
the industrial field where at present 
there are none. 

The new Trade School was founded by 
the late Arioch Wentworth, a citizen of 
Boston, who left three and a half 
million dollars for purpose of “Fur- 
Mechanical Art.” 
aim of the school to give 
men practical instruction which 
will enable them to enter industrial life 
prepared to do and earn from the mo- 
ment of graduation. These courses are 
those who wish to become skilled 
intelligent artisans and industrial 
and also for those who wish} 
prepare themselves for more respon-| 
sible positions in mechanical and manu-/} 
facturing plants. 
furnish education in mechanical 
the statement of purpose made 
Wentworth fn his bequest. This 
defines both the general field of | 

which the new school occu- 
it also defines with equal defi- 
many of character- 

It a school furnish educa-| 
in mechanical arts; in other words, 
a school to train young men for a higher 
degree of efficiency in mechanical trades 
requiring both skill and intelligence than 
they may attain through any opportuni- 
ties which are now open to them 
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The End of the British Naval 





Airship 
HE first naval airship built for the} 
British government by Vickers, Sons | 


| 


& Maxim, at a cost said to be $400,000, | 
was wrecked in Barrow in Furness on| 
September 24th. It seems to have bee n| 
ruined from the same cause that brought 


about the destruction of so many Zeppelin 


craft, namely, the impossibility of pre- 
venting the airship from being battered 
against its own shed when half drawn 


}out 


The new dirigible, which has been fully 


| poldville, 


|}along the Congo and Kasai rivers. 
French company expects in the near fu-| 


la lighted portable incandescent 


Electricity 


Queen Mary’s Fan.——An electric fan has 


recently been made by the General Elec- 
tric. Company for Queen Mary of Eng- 
land. It has been designed to harmonize 
with the royal toilet articles. It is 
mounted in gold, and is provided with 
an ebony switch. The fan will be used 
to dry the Queen’s hair, after a shampoo. 
Electric Lamps Here and Abroad.— 
There are in Boston, says the Electrical | 
Review and Western Electrician, the} 
equivalent of 1,232 sixteen-candle power 
electric lamps per thousand of popula- 
tion, in New York 859, in Chicago 730, 
and in San Francisco 660 European 
cities show much smaller figures, St. 
Petersburg having 440, Vienna 246, Paris 


185, and London only 4 


Electrocuting the Codling Moth.—The 
owner of an apple orchard in Spokane 
has constructed an apparatus with which 
he to rid orchard of 
ling moth le uses electric incandescent 
lamps, surrounded a metal netting, 
which charged with electricity The 
moths attracted the light strike the 
wire and are instantly killed. The cost 
of the storage battery and lamps is com- 
paratively small 

Electricity from Peat 
Canadian government, 


hopes his 


by 
is 


by 


in Canada.—The 
wishing to arouse 


interest in the utilization of peat, has 
built a plant at Ottawa and secured a 
peat bog of three hundred acres near 
Alfred, Ontario. The plant is equipped 
to make producer gas from the peat, 
which will be used in a 60-horse-power 
four-cycle gas engine, directly connected 
to a 50-kilowatt dynamo. It is estimated 
that there are 36,000 square miles of 
peat in Canada, which would yield 28,- 
000,000,000 tons of air-dried peat, which 
would be equivalent to 14,000,000,000 
tons of coal. To demonstrate the com- 
mercial practicability of utilizing peat | 


purposes a building adjoining 
plant will be fitted up an 


for power 
the Ottawa 
ore-dressing laboratory 
ated by the electricity 
the peat 

Wireless Telegraphy in the Congo.—A 


as 


generated 


recent consular report states that within | 


years there be 200 
wireless telegraph 
in the Congo. A 
in operation at 


Belgian Congo, 


five will probably 
stations in operation 
Telefunken station is 
Boma, the capital of 
and a station of the 
French Ferrier type at Banana, the 
principal seaport. Each of these is of 
1% kilowatts, but the latter will shortty 
be increased kilowatts. The Tele 
funken engineers expected to erect in 
September a 5-kilowatt station at St. 
*aul de Loanda, in the adjoining Portu- 
guese territory at Angola, after which 
a station was to be established at Leo- 
on the Congo River. If these 
prove successful, an extensive 
stations will be erected all 
The 


to 5 


stations 


series 


of 


ture to erect a_ station at Loango, 
French Congo, and later stations in all 
the French West African colonies 


Electrical Fires in Chicago.—Some in- 
teresting facts gathered from the annual 
report of the city electrician of Chicago} 
are quoted by the Electrical World. These 
relate to the electrical inspectors’ reports 


on electrical fires in that city during the | 
show that 


year 1910. A table is given to 
there were eighty such fires, with a total 
loss of $37,550, a smal! amount compared 
with the total fire loss. Of this amount, 
one fire caused a loss of $30,000, 
cause in this case being the breaking of 
lamp, the 
sparks from which fell into gasoline and 
oil on the floor. The next largest loss 
was caused by a fire due to sparks from 
a defective socket falling on chemicals. 
This defective socket was suspended over 
the chemicals by lamp cord extended 
through a metal hood. The loss was es- 
timated by the inspector at $5,000. In 
all other cases the loss was comparatively 
slight. Of the eighty electrical fires. fif- 
teen were due to low-tension wires short- 
circuited, nine to motor burn-outs, seven 
to sparks from motors, five to overheated 


described in these columns, never really | flatirons, five to wires grounded in con- 
flew. It was taken out on May 22nd, but, duits, four to low-tension wires grounded, 
failed to ascend. The builders thereupon | four to defective rheostats, four to light- 
undertook to lighten it, and the Admi-| ning, four to short-circuits at fixture out- 
ralty finally accepted it on September | lets, four to breaking of incandescent 
22nd | lamps and the rest to a variety of causes. 
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Engineering 
A Sewer System for Tokyo.—A con-| 
sular report from Japan states that the 
city of Tokyo will install a complete 
| system of modern sanitary sewerage be- 
fore the opening of the world’s exposi- 
ro which is to commemorate the fif- 


| tieth anniversary of the crowning of the 
| Mikado. Tokyo has a very large area 
jin proportion to its population, viz., 
|} about 100 square miles; hence the 1n- 
| stallation of sewers will be an immense 
|} undertaking. The cost is estimated at 
| from $17,000,000 to $20,000,000. 


The Dreadnought ‘‘New York.’’ —Fo!- 
lowing the “Connecticut” and the “Flor- 
ida,” the keel of the largest of our battle- 
ships, the ‘New York” has been laid at the 
New York Navy Yard on the same ways 
on which the two first-named ships were 
built, and excellent progress is being 
made upon the ship’s floor. A touch of 





Heat of Exhaust.—Experiments were 
recently made by one of the leading 
Swiss firms as to utilizing the waste 
heat of exhaust gases from internal 
combustion motors. In the _ present 
ease the Sulzer-Diesel motor was used. 
Water is heated by the exhaust, 


and the exhaust gases are sent through 
a set of tubes placed inside a water tank. 


sentiment was lent to the occasion by 
the fact that the first bolt was put in 
place by the young grandson of the late 
Rear Admiral Sampson. The “New| 
York” will be 573 feet long, 95 feet, 2 
inches broad. will displace 27,000 tons, 

carry ten of.the new and very 


| A. Pasqui. 


| don 


lat the University 


| practical experience of 


Science 

An Anthropological Expedition to New 
Guinea.—The Geographical Journal an- 
nounces that the Committee for Anthro- 
pology at Oxford is about to send an 
expedition for anthropological research 
to the littl known D’Entrecasteaux 
group, off the eastern end of New Guinea 
It will be under the leadership of Mr. D 
Jenness, of Balliol, who won distinction 
of New Zealand before 
proceeding to Oxford, and who has had 
life in the bush. 
Ostia.—Director Marino Vaglieri of the 
National Museum at Rome has opened 
several Republican tombs in the course 
of his researches at Ostia, once the chief 
port of Rome at the mouth of the Tiber. 
A fountain statue of Aphrodite came to 
light in the Roman theater. It is re- 
called that the Townley Venus in Lon- 
was found at Ostia. The new one 
resembles another statue of equally 
Praxitelean style which the late Profes- 
Furtwaengler coupled with the Lon- 
figure, namely, the Venus of Arles. 
Villa.—The exploration of 
the valley of the Li- 
Mandela has been resumed by 
Two sites claim the honor of 


sor 
don 

Horace’s 
Horace’s villa in 
cenza near 


| this name and have divided the pilgrims 


Air for various purposes can be readily 
heated, for drying ovens or other pur-| 
poses. One of the main difficulties was 


| to make the tubes of a suitable material 
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following Scientific American Sup- 
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1610, 1622, 1434, 1533, price 
70 cents by mail. @ Order from 


your newsdealer or from ( 
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merely apply yourself during spare moments. We 
are one of the largest instruction-by-correspond- 


so that the exhaust gases would not it- 
tack it. However it was found that cer- 
tain special kinds of cast iron will serve 
the purpose very well. 

*«Spotting’’ by Camera.—At present the 
fall of the shots in target practice is ob- 
served from the tops of the cage masts of 


our battleships and cruisers; the “spot- 
ter” noting through his glasses whether 
the shot falls short or over, or has a 
deflection to right or left. Lieut. Com 
Cleland Davis, whose torpedo has been 
} illustrated in this journal, has invented a 
method of spotting by the aid of the 


|; camera. 


|} and 











| cumbrances, 
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The double-decking of the street 
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The splash is photographed and 
in a few seconds the negative is developed. 
The necessary corrections in the range 
deflection are then made, and it is 
stated that the operations are so speedy 
that there is practically no delay as com- 
pared with the present methods of spot- 
ting. 


Lubricating Oil Tests.—From the fact 
that it is a common practice to use lubri- 
cating oil again after filtering it, 
Sabatie and Pellet found it of 
whether such used and 
showed any great difference from fresh 
oil. Analyses showed the following re- 
sults. The density of the oil is somewhat 
increased, this being no doubt due to the 
evaporation of volatile portions of the 
oil. The flash noint and combustion are 
a few degrees higher. About the same 
viscosity was observed in both 
The acidity of not changed, 
the percentage of vegetable or animal il 
in mixed oils is considerably lessened. 
From a practical standpoint the used and 
filtered oil keeps all its lubricating quali- 
ties, provided that care is taken to secure 
a good filtering so as to remove all the 


Messrs 
interest to 


see filtered oil 


cases. 


oils is but 


‘d| solid particles. 


Double-decking a City Street.—Chief 
Engineer Goodrich of the Bureau of En- 
of the Department of High- 
New York, has proposed a plan 
for the double-decking of 42nd Street, 
New York, between 5th and Lexington 
Avenues. The street is one of the most 
congested in the city, there being proba- 
bly no place in the world where so many 
systems of transportation center as here. 
will give 
traffic. 
the 


an opportunity for separating the 
| to say nothing of at once doubling 
| capacity of the street. 
which will have to be met and 
fully solved as the modern office building 
twenty to thirty stories in height grad 
ually replaces the older building. Some 
of the down town streets of New York 


success- 


| are already congested almost to a stand- 


still. 


use, 


, without leaving a scar. 


| 


| this statement, 


Here is a problem | 


home into 
remains of 


to the Latin 
Both offer scanty 
country houses. Whether 
find any relics as old as the reign of 
Augustus is very doubtful. But his villa 
ruin will serve a purpose if it only en- 
tices more tourists out of the hot streets 
of Rome to the outdoor charm of the 
Sabine Hills. 


poet's camps. 
Roman 


Pasqui will 


Distribution of the Elements in the 
Earth’s Crust.—The solid crust of the 
earth, with a specific gravity of only 
about 2.5, as against 5.7 for the entire 
globe (crust and liquid or semi-liquid 
interior) is said by Rosenbusch to con 
sist of the various elements in the fol 
lowing proportions by weight: Oxygen 
47.29 per cent; silicon, 27.21; aluminium, 
7.81; iron, 5.46; calcium, 3.77; magne- 
sium, 2.68; sodium, 2.36; potassium, 2.40; 
hydrogen, 0.21; titanium, 0.3: carbon, 
0.22; chlorine, 0.01; phosphorus, 0.19; 
manganese, 0.08; sulphur, 0.03; barium, 
0.03; chromium, 0.01. 


To Remove Tattoo Marks.—Once tat 
tooed, always tattooed, was formerly the 
rule; but a French army surgeon, Dr. 
Tranchant, has discovered a method of 
removing tattoo marks, whether made 
with India ink or lampblack. According 
to La Nature, the process consists of 
first rubbing the skin until a thin layer 
of the surface is worn away, then apply- 
ing a mixture of lime, slaked just before 
and powdered phosphorus. The 
tattooed part having been coated with 
this paste, a piece of gauze is laid over 
it, covered with a bandage. The dress- 
ing is removed after forty-eight hours. 
The allowed to dry in the air, 
and away in about a fortnight, 
If any trace of 
the tattooing then remains, the treat- 
ment is repeated. Dr. Tranchant claims 
to have applied this treatment in a great 
many cases, with perfect success. 


scab is 
comes 


A Cold Winter in the Levant.—Accord- 
ing to a report from the American consul 
at Aleppo, last winter in that vicinity 


was one of almost unprecedented severi- 


ty. The snow was from two to four 
feet deep on the level, and covered the 
plains of the entire country around 
Aleppo, as far south as Bagdad, and 


north and east to Diarbekir and Mosoul, 
while the mountainous districts and the 
railway from Aleppo to Beirut were en 
tirely blocked for a period of about two 
months, not even the mails arriving for 
four weeks. If, as we infer from 
snow fell in Beirut, it 
was the since meteorological ob- 
servations begun there upward of 
thirty-five years ago. It is 


some 


first 
were 
stated 


drivers and travelers were frozen to} 
death on the roads, many flocks of sheep 
perished together with the herders, and 
numerous families of Bedouins were 
found frozen in their tents. It is esti- 
mated that between 50 and 60 per cent 


of the sheep were frozen or starved to 
death, so that there will be a great re 
duction in the export of skins, wools and 
stock for meat purposes during the next 
year or two. The olive orchards were 
also badly damaged. 
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| 
analyzing the comparisons ot costs | 
studving the difference in 
differences in ar- 


enclosures, etc 


and prohts; 
results obtained by 


rangement, wording, 


Every striking idea found in use by 


mail order house, wholesaler, manu- ' 
facturer, retailer, real estate or insur- | October | 4th, 1911. @ A large part of the number will be devoted to the 
ance man, bank, collector, individual | more practical aspects of flying. @ Besides these articles on aviation, the 


salesman or complaint clerk was fol- 
lowed out and its returns studied. This | 
mass of information, this wealth of | 
this gold mine of absolute fact was 
and diagrammed—and developed 
into one complete, library so clear and 
simple that from it any busy man can pick out for any sort 
an idea or suggestion that he can énow in advance to be successful; 


mid-month number for October will contain the usual Scientific American 
material, abstracts from current periodicals, the inveator’s department, and 
articles on recent achievements in science and industry. @ The whole num- 
ber will be enclosed in a beautiful colored cover by Mr. Wm. H. Foster. 







ideas, 
then charted 
yet concise, 


Please note the change of price 
| of Magazine Numbers— now 


t proposition, 


can turn to for original inspiraticn 





{t is a work that will show any man /ow to write or dictate the kind of letter | fi I] f d 
that arouses attention, tingles with convincing strength, and carries its point; how ifteen cents ona news stands 
to conduct a follow-up campaign, how to key results, how to compile and index 


mes, bow fit schemes and plans to any proposition. 


MUNN & CO. Inc., Publishers, 361 Broadway, New Y ork 








Would You Like to See Actual Examples of 








Special Forced 









Edition — $< 
SYSTEM, the 
Mavazine ; 


ine of Busi 
ess, conducted 
this exhaustive 
mnlv fo 
crber 
ven to the 


vestigation 
it ub It was not to be 
general public until 
19 Rut the subscribers’ edition 
has caused a public knowledge of 
of the con 


advance edi- 


the tremendous value 
tent ana an extra 
has been made 


ecial set 


imperative 


640 sp have been hastily 


tnted 

lo make its distribution fair and 
eq titable t 4 usine men, 
SYSTEM has made the terms a 

nplie as writing your name and 

easy as buyit your cigars. $1 
with this coupon b o vou the 
complete ‘* Busine Correspond 
ence Library’’ volumes— 67 
pages, transportation prepaid. $2 
per month for 4 months thereafter 

less than 7 cents a day— pays for 
them complete and in addition 
brings you SYSTEM, the Maga 


ine of Business, every month for 
two full years—24 numbers of this 
emarkable busine magazine, in 


ing a copy of 


How Other Successful 


—tstine 00 Fellow Up lnquivies es 


me Main Angles for Follow-Up 
tters 
see Vol. IIT, ps 
—Lotters te Accompany ‘Catalee 
— Opening 1 to Get Atten - 


= 1, pp. 34, 35, 36, 37, 38, 39 





_ Interest. Melding Paragraphs 
~Argements te ‘Clinch the Sele 


1, Vol ll 1” 
=Gcheane te Gat New Customers 
see Vol ' 214, 2 2 
; Vol HL, pe 


—Money- Getting Cc slloction Letters 
eo +. Remit to Complaints 


see Vol II, pr 
—Arguments te Bisons Prices 
Vol. 111, pp. 159, 161 


—Paragraphe e Promet Action 
74 
pp. 92, 93 
= Letters te Dealers Clerks 
" 
—Béecational Letters te Dealers’ 
Castemere 
see Vol. il 
—Seles Letters to D Dealers Costemers 
—_ etens te Fellow- Up Real Estate 
Sales 


1, pe 


- Letters te padi Dancndeetien 
Offers 
see Vol. ITI, p. 157 


—Efiective 7-7 in Letters 
Salesmen 's tatters te Dealers 
- Unusual Saiee Letters 








The eee ‘September SYSTEM 


y many pages 


r , ‘* and most interest 
he w SYSTEM «ta p vent tl 


to 356 pag ery issue and y 


sauneseed ed to 


# business pla and ideas and 
advertising so sof any magazine 
Monthly Magazjne of Business——260 
sa single one of them SY 


reUM shows you how to conduct or how to start a business, how to win trade, mini- 
© wastes, keep down expenses, manage mer »~ schemes and plans fc ncreasing 
ales, conducting adver and follow-up campaigt deas and methe f making 
¢ from your daily werk. With this coupon you re SYSTEM « every month 
ftweo years and rf ve at once ft complete new 3-volume Bus ness Correspondence 
Libra nd $i with tt p 

“ a peci fic t which t isiness manager 

i a an ap w iv trength-—-t alesman mak 

ta y man p himself in 
‘ al est ay rar nan. cr t 


W bash and Madison 
CHICAGO 


mplete is § ' 


4, Norfolk 


THE MACAZINE OF BUSINESS 





~ 

; i 

ae ds ny em mn 
the Mawasz 

whe ; fag 1 

A 10-7 § 

I 

I 

44.60 E. 23rd Street | 

NEW YORK i 

, , i 

i 





Men Have Written= 


—Letters ” fone Ses Specific Inquiries 
e Vol 

—Chever Schemes te Get Replies 

see Vol. II \ 
Ll, pp. 16 ie 

-Paragraphs to Increase Effective- 
ness of Enclosures 
see Vol. Il, p. 148 


—Busincss-Gotting Postals 
Vol 


—— to Get Line on Prospects’ 


leeds vw 


_ Plans tor Orin Preesiome 
—Ettective Summaries 

—Theie Best: Palling Letters 
Letters Exphasising the * “You” 


Element 
—Special Im Inducements to Retailers 
—Letters E Enmphastng Special Prices 
ti ca tn ad » 
SPREE 


—Trade Getting Letters te Consumers 
il 


—Levers Asking Credit Information 
- Letters te Poor Credit Risks 
—Leters the ‘Reader Into Conti - 


nce 
- Last Resort” Collection Letters 
— "Tiree Note” Collection Letters 
—Retailers’ Collection | Letters 


see Vol. I, 


—Instalment Collection Letters 


see Vol. I, pp 
—Collection Letters Offering loduce 
ment 


see Vol 


—Tactial Collection Vetere 
see ‘ 140, 141, 161 
163, b- 


—Collection Letters Quoting from 
a ’ Letter 
see > 
—Letters te Bring Cash With Order 
. pp. 18 


—Collection Letters Containing Sales - 
manship 


I 
_ Letters for Collection Agencies 
B A. Based on n Current Events 


see V I 
— Letters Iiestrating’ ‘Man. to-Man” 
Attitude 


see V 


_ Letters Racked With Proof 
—Laters Backed With Redoccmeat, 
iter Avpeating to Women 


—Letters Agoealiog to Merchants 
ol 
—Letters te Revive Old Customers 
Vol 18 


see , 
—Lettere Ovfera I Investments 
see 1 1 i 
—Lottors Ay Agocaling te Farmers 
see Vol. TI 
—Letters With eal That Get At 
tention 
1" 
B Ae With Elfective and Clever 
Appeal 
1. 1, pe " 104; ¥ " 
Vol. 111, pp. 2 





— 




















J UST PUBLISHED Bad A New and Authoritative Book 








MONOPLANES 
and BIPLANES 


THEIR DESIGN, CONSTRUCTION & OPERATION 


The Application of Aerodynamic Theory, with 
a Complete Description and Compar- 
ison of the Notable Types 


By GROVER CLEVELAND LOENING, B.Sc., A.M., C. E. 


CRITICISMS 


n aviation which we 
styled really com- 
plete. . . . . Actual aeroplane ng is the 
central themeof the volume. ... . The promi- 
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